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PART I 

SURVEY QUESTIONNAIRE 
BLANK SURVEY FORMS 





NAT I ONAL PETROLEUM COUNC I L  
1 9 9 1  SURVEY O F  U . S .  PETROLEUM REF I N I NG INDUSTRY 

SECT I ON I .  PERCEPT I ONS OF REGULATORY IMPACTS ON IND I V I DUAL REF I NERIES 

Compl ete th i s quest i onna i re for the refi nery s pec i f i ed below . 
I n  the case o f  j o i ntl y owned refi ner i es ,  the operati ng company 
s houl d complete the quest i onnai re .  

If you have questions o r  need more cop i e s  o f  t h e  ques t i on n a i re ,  
cont a c t : 

Benjamin Ol iver , Jr . , N PC , ( 202 ) 393-61 00  
FAX : ( 202 ) 331 -8539 

OR 
Susan R u s se l l ,  SRI Internat i on a l , ( 4 1 5 )  859 - 2 640  

FAX : ( 4 1 5 )  859-2 861 

Use the enc l o s ed enve l ope to return t h is comp l e t ed que s t io n n aire 
no later than January 3 1 . 1 992 , to : 

Survey Research Program 
SRI Internatio nal 

P . O . Box  2 2 4 6  
Men l o Park, CA  94026- 2 2 4 6  

Whom should we contact if we have questions about your responses to this 
section? 

Name: 

Telephone: 

FAX: 

�- 1  





I NTRODUCT I ON 

In re spo n s e  to a req uest  by the  Secretary ·of Energy , t h e  Nat i o n a l  Petro l eum  
Counci l  ( N PC )  i s  conducting a s tudy of the  U.S . refining i nd u s t ry ' s c apabil ­
ity a n d  fl exib i l ity t o  meet  future product demand . Tas k  gro u p s  con s i s t i ng o f  
repre s e nt at i ve s  from NPC member compan ie s  have  been re spons i bl e  fo r 
iden tifying the  data  needs and s p ec i fy i ng t h e  content  o f  the  q u e s t i o n n ai re s . 

The s urvey i ncludes both existing and pl anned U .S . refineries, as fol lows: 

• Al l ref i ner i es  wi th operabl e capac i ty as o f  January 1 ,  1 99 1 , 
regard l ess  of  whether they were actua l l y  i n  operat i on on th at d ate . 

• Al l refi ner i es  that are pl anned to be operabl e by January 1 ,  1 996 . 

Dat a  Ta bu l at i ons and Confi denti a l i ty 

The NPC ha s retained SR I Intern at i ona l to  format t h e  s urvey q u e s t i on n aires  
and t o  c oll ect and  t abu l ate the  s urvey dat a  and  provide agg reg ated d at a  to 
the U.S . petro l eum refining  st udy part i cipant s , NPC s t a ff ,  and  contractors  
who wi l l u se  the  d ata  in  mathemat i cal model s .  The fin al report wi l l  b e  
sent to a l l s urvey res pondents . SRI Intern at i ona l -- formerl y S t a n ford 
Res e a rch  In stitute - -is  a broad-b a s ed ,  nonprof i t re s e arch  and c on s u l t i ng 
organization  s e rving c l ie n t s  in i ndustry ,  government , and s e r vice 
organization s worl dwide. 

Individua l  company d a t a  from the  s urvey wi l l  be h eld s t r i ct l y con f i dent i a l  
by SR I a nd  wi l l  not be rel eased t o  governme n t , s tudy participant s , N PC 
s taff, or o t h e r  cont ractor s . The  onl y  SRI s t a ff who wil l have  acce s s  to the 
data are Survey Res e a rch  Prog ram s taff and Ms . S u s a n  Leiby, a n  SRI proce s s  
eng i neer , who w i l l  as s i s t Survey Res earch Prog ram s t a ff i n  rev iew i ng th e 
que st i onnaire s and wil l be a vai l a b l e i n  the  event o f  a ny difficu l tie s in 
que stion naire interpretation . C o n fi dent i a l In fo rmat i on Ag reement s  p repared 
by the NPC have  been executed by SR I man agement ,  individ u a l  S urvey R e s earch 
Program staff , and Ms. Leiby comm i tt i ng themse l v e s  to t h e s e  d at a  h a n d l ing 
procedures. 

SRI Intern ational wi l l re l ea se t h e  aggreg ated d at a  to  N PC s t u dy p a rticipants  
only when s ufficient d ata  are ava i l abl e to p ermi t agg reg at i on i n  a manner  
that woul d not di scl o s e  individu a l  operatio n s . Once  t h e  d ata  h av e  been  
aggregated, accepted by t h e  NPC , and  reported , a l l i nd i vid u a l  re spo n s e s  will 
be destroyed. 

�-3 
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Overv i ew of  the I n formati on Requested 

The  overa l l s urvey i s  d i vi ded i nto 10 sect i ons , a s  o u t l i ned bel o w. T h i s i s  
Sect i on I .  

I .  Percept i on s  of  t h e  i mpact s o f  regul atory requi remen t s  on  t h e  
refi n e ry ' s operat i on s  i n  1995 and 2000. 

II . Refi n e ry fac i l i t i es '  capabi l i t i e s and ut i l i zat i on ,  feed s t ocks , and 
product y i e l d s - - actual 1990 data and as ant i c i p ated  for 1995. 

III . Refi nery em i s s i on sources and control s .  

IV. Econom i c i mpacts  of  env i ronmental  regu l at i on s  o n  ref i n e r i e s - - both 
h i s tor i ca l  and ant i c i pated costs . 

V. D i str i but i on and tran s port modes of  products  from refi n e r i e s  among  
n at i onal reg i on s - - 1 990 and  1995 . 

VI . Expectat i o n s  regard i ng the  1995 s uppl y and d i s t r i b ut i on o f  
o xygen ate s , corporate -w i de . 

VII . Var i o u s  i s s ue s  concern i ng termi n a l s ,  i n c l ud i ng  s u pp l y  o f  product , 
c apac i ty ,  and  en vi ronmenta l l y  rel ated costs . 

VIII. Var i o u s  i s s ue s  concern i ng pipel i nes , i nc l ud i ng  capac i ty ,  product 
s egreg at i on s , and  cost s . 

IX . Tan ker , b a rge , rai l , and truck  transport cost s . 

X .  Fore i g n ref i nery and s uppl y i s sues , i nc l ud i ng l i ke l y product  
spec i f i c at i o n s  in  other nat i ons  i n  1 995  and  2 000 . 

A separat e  que s t i o nn a i re on the  supp l y and d i str i but i on of  oxygen ates  i s  
be i ng sent  to comp a n i e s that  bl end oxygenates  w i th  petrol e um prod ucts  but  do 
n o t  produce  petro l eum  prod uct s .  

Purposes  for the I n format i on Requested 

The NPC n eed s your  c ompany ' s  respon s e s  to  t h i s quest i on n ai re to  h e l p bu i ld an 
acc urat e  pi ct u re o f  the  current and ant i c i pated fut u re c ap ab i l i ty and fl e x i ­
b i l ity  o f  t he n at i on ' s  refi n i ng i nd u stry to supp l y i t s c u s t omers ' need s . 
T hi s i n format i on ,  agg regated acro s s  al l re s ponden t s , w i l l  c ompr i s e  a majo r 
c ompon e n t  of the N PC ' s  re spon se  to t h e  Secretary of E n e rgy . The aggreg ated 
s u rvey  re s ults al s o  w i l l  be u s e d  to val i date i n du s try model s . 

Fo r u s e  i n  t he  mat h emat i cal model s ,  the  s urvey re s u l t s  w i l l  be s up p l emented 
w i t h  agg regate  1 99 0  o perat i ng data  from the  Dep artment  o f  Energy ' s  E nergy 
In format i on Adm i n i s t rat i on reports and  the  j udgments  o f  t h e  i nd u s t ry expert s 
on  t he NPC  st udy g ro u p s . U se  of  t h e s e  three sources  o f  i n format i on w i l l  help 
to  e n s ure that t he model s provi de va l i d  representat i on s  o f  t h e  i nd u s t ry and 
d o  not  under- or o v e r - state i nd u stry capab i l i ty or  fl ex i b i l i ty .  

i i 



INSTRUCTIONS AND DEF I N I TIONS 

C onventional ga soline • F i n i s hed gaso l i ne other t h a n  gaso l i ne t h a t  mee t s  
government  regulat i on s  for CO  and ozone non - atta i nme n t  are a s . 

Oxyqena te d ga soline (OG) =Finished g asol i ne that  mee t s  t h e  m i n i mum oxygen 
content requ i rement  for gaso l i ne so l d i n  CO non-att a i nment  areas  i n  w i nter  
month s  but  does  not  mee t  RFG spec i fi cat i on s  ( see  be l ow) for ozo n e  
n on - at t a i nment  areas . 

Re formul a ted ga sol ine {RFG) = F i n i s hed gasol i ne t h a t  meets  a l l req u i rement s 
for re formu l ated gasoli n e  i n  ozone non-atta i nment  a re a s  and ,  if neces s a ry,  
for CO  non-att a i nment areas . 

N on-a tta inment a reas : 

CO non-a tta inment areas = Approx i matel y 40 c i t i e s ( l i s ted be l ow)  t h at 
are not i n  compl i ance  wit h  federal  carbon monox i de ( CO )  s tandard s : 

Mi n n e a p o l i s /St . P a u l , MN 
Mi s s o u l a County,  MT ( non-MSA )  
Modes t o , CA 

Al buquerque , NM 
Anchorage , AK 
Bal t i more , MD 
Boston ,  MA ( CMSA)  
Ch i co ,  CA 
C l evel and , OH ( CMSA) 
Col orado S p r i ngs, CO 
Denver,  Bo u l der, CO ( CMSA )  
Du l ut h ,  MN,  WI 

*New York ,  NY,  NJ , CT ( CMSA )  
Ph i l ad e l p h i a , PA, NJ ,  D E  ( CMSA ) 
Phoen i x ,  AZ 

El Paso ,  TX 
Fai rbanks , AK ( non-MSA)  
Fort C al l i n s ,  CO 
Fre s n o, CA 
Green sboro,  W i n s t o n - Sal em , 

H .  Po i nt ,  NC  
Hartfo rd , CT ( CMSA) 
Joseph i ne County ( G rants Pass ) ,  

OR ( non - MSA ) 
Kl amath County ,  OR ( non -MSA )  
Las Veg as,  NV  
Lo s Ange l e s ,  C A  ( CMSA) 
Med ford , OR 
Memph i s , TN 

* Rated as a "se r i o u s "  CO non-attai nment  area .  
MSA =Metropo l i tan  s t at i st i c a l  area . 

Port l a nd ,  OR,  Vancouver, WA ( CMSA) 
Provo , Orem,  UT 
Ral e i g h , Durham, NC  
Reno ,  NV 
Sacramento ,  CA 
San D i ego ,  CA 
San F r an c i sco ,  Oakl and ,  

S a n  Jose ,  C A  ( CMSA )  
Seat t l e ,  Tacoma, W A  ( CMSA )  

*Spokan e ,  WA 
*Steuben v i l l e , We i rton ,  

OH , WV  ( nonmob i l e ) 
Stoc kto n ,  CA 
Syrac u s e ,  NY 
Wash i n g t o n ,  DC, MD , VA 

*W i nnebago  County ( O s h ko s h ) ,  
WI ( nonmob i l e ) 

CMSA =C o n s ol i dated met ropol i t an s t at i st i c al area .  

i i i 
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Ozone non-attai nment areas =Nine cities {listed below) with extreme or 
severe ozone pollution problems th at must u se reformulated g asoline {RFG) 
by Jan u a ry 1, 1995. 

Baltimore, MD 
C h i c ago, ll, IN, WI (CMSA) 
Hartford, CT 
Houston, Galveston, Brazor i a, 

TX (CMSA) 

*Los Angeles,  CA (CMSA) 
M i lwaukee, Rac i n e, WI (CMSA) 
New York, NY, NJ, CT (CMSA) 
Ph i ladelphia, PA, NJ, DE (CMSA) 
San D i eg o, CA 

Opt -ins = Approximately 100 cit i es (other than the 9 ozone non­
att a i nment areas listed above) w i th margin al, moderate, o r ser i ous ozo n e  
pollut i on problems that m a y  c h o ose to part i c i pate in ("opt-in" to) t h e  
RFG program. 

Survey Acronyms and Abbreviations 

NOTE: The  abbrev i at i ons below refer  to  the  way i n  wh i ch they are used i n  th i s  
sect i on  of the  que s t i o n n a i re . 

CO Carbon mon oxi de 
EPA Env i ronmental Protecti on Ag ency 
OSHA Occupatio nal Safety and Health Adm i n i strat i on 
RCRA Re s o u rce Con servat i on  and Recovery Act 
RVP Re i d  v apor press u re, pound s per square i nc h  
VOC s  Vol at i l e  o rg a n i c  compounds 

*Rat ed a s  an  "extreme" ozone n on -att a inment  area . 
CMSA =Con s o lidated met ropol it an s t a t is t ic a l  area .  

iv 
�-6 



SECTION I. PERCEPTIONS OF REGULATORY IMPACTS ON INDIVIDUAL REFINERIES 

1 .  Between now and the end of 1995, wh at l eve l  of  fi nanci al i mpact ( i nvestment and 
operating co sts) do  you expect each of the  fol l owi ng type s o f  reg u l atory 
req u i rement s/con stra i n t s  to  h ave on th i s refi nery? 

Ba s e  your response  on your  c u rrent perception of  fut u re c onditio n s  ( for example , 
opt-in s ,  regu l at i on s , etc . ) .  

(CIRCLE ONE NUMBER. FOR EACH ITEM) 

LEVEL OF F I NANC I AL " I MPACT: 

Qu i te A Great Have 
Requ i rements  for 1 99 5  None 

Motor  gasol i ne : 

a .  Reduct i on in Re i d  vapor press ure ( RVP) 0 

b .  Reduct i on i n  benzene content 

c .  Reduction  in  vol atil e organic 
c ompound s ( VOC s)  

d. Air  taxies requirements  

e . Addition of oxygenates  

f .  Reduct i on in  sul fur content 

g. Add i t i on a l  state/l ocal requ i rements  

Die s el fuel : 

h. Reduction in d i e s e l  fuel su l fur 

i. Addi tion al  st ate/l ocal  requ i rements  

Facili ties: 

j. Air em i s s i on s  ( cr i teri a pol l utants ) 
requirements  

k. A i r emi s s i on s  ( tax i es)  requ i rement s 

1. Wa ste-water qual i ty requ i rements  

m .  RC RA requ i rements  

n .  Proce s s  safety man agement/proce s s  
h azard s anal ys i s/OSHA requirements 

o. Remedi at i on ( s o i l and groundwater 
cle anup) requi reme n t s  

p .  Addit i on a l  state/l ocal  requirements  

Other especi ally diffic ul t 1995 
requ i rement s (specify): 

1- 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Some 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

a B i t Dea l  No  Idea  

2 3 9 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 
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2. Between now and the end of 1995, wh at  l evel of i mpact on meet i ng cus tome rs' 
requ i rements  for product suppl y do you expect the fol l ow i ng types of  reg u l atory 
requ i rement s/co n s t ra i nts  to have on t h i s refi nery? 

Base your  respon s e  on vour  cu rrent percept i on of  fut ure cond i t i on s  ( for examp l e ,  
opt-i n s , reg ul at i ons , etc . ) .  

(CIRCLE ONE NUMBER FOR EACH ITEM) 

I MPACT ON MEET I NG CUSTOMERS' 
PROOU�T SUPPLY REQUIREMENTS: 

Qu i te A Great Have 
Regu i rgmgnts  for 1995 t!Qn.e. Somg a B i t Dea l  N o  Idea 

a .  Obt a i n i ng con struct i on and 
operat i ng perm i ts  0 1 2 3 9 

b .  Meet i ng product  qual i ty 
spec i f i cat i on s  0 1 2 3 9 

c . Enforcement pract i ce s  reg ard i ng 
product qu al i ty regulat i on s  0 1 2 3 9 

d. Meet i ng fac i l i t i es emi s s i o n s  
reg u l at i ons  0 1 2 3 9 

e .  En forcement pract i ces regard i ng 
fac i l i ty emi s s i on s  and was t e  0 1 2 3 9 

f .  Meet i ng fac i l i t i es s afety 
reg u l at i ons  0 1 2 3 9 

g. En forcement pract i ce s  regard i ng 
proce s s  s a fety/OSHA requ i rements  0 1 2 3 9 

Other espec i al l y  d i ffi c u l t 1995 
requ i rements  ( spec i fy ) :  

1-2 
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3 . Between the beginni ng of 1996 and the end of 2000, what l evel of f i n anci al  i mpact 
( i nvestment  and operat i ng costs ) do you expect each of t h e  fol l ow i ng types o f  
regul atory requ i rements/con stra i nts  to h ave on t h i s refi n ery? 

Ba se  you r respon se on you r current percept i on o f  future cond i t i on s ( for  example, 
opt-i ns, reg u l at i on s, e tc . ) .  

{CIRCLE ONE NUMBER FOR EACH ITEM) 

LEVEL OF F INANC IAL IMPACT: 

Requi rement s Between t h e  Begi n n i ng Qu i te A Great Have 
of 1996 and t he End of 2000 None Some a B i t Dea l  No Idea 

Motor gasoline: 

a .  Further reduc t i on  of  RVP 0 1 2 3 9 

b. Further reduct i on s  i n  VOC s 0 1 2 3 9 

c. Further air tox i c s  reduct i on 0 1 2 3 9 

d .  Further addition of oxygen ates 0 1 2 3 9 

e. Reduction in s ul fur content  0 1 2 3 9 

f. Additional state/local requ i remen t s  0 1 2 3 9 

Diesel fuel and #12 fuel oi l :  

g. Reduction in s ulfur 0 1 2 3 9 

h. Reduction of d iesel fuel  a romat i c s 
0 1 2 3 9 

or equivalent 

i. Additional state/ l oca l  requi rement s  0 1 2 3 9 

Facilitie�: 

j. Air emiss1ons (criteria pol l utant s )  
requirements 0 1 2 3 9 

k. Air emissions (toxics) requi rement s  0 1 2 3 9 

1. Waste-water quality requ i rements  0 1 2 3 9 

m. RCRA requiremen t s  0 1 2 3 9 

n. Process safety man agement/proces s 
0 1 2 3 9 

hazards ana l ys i s/OSHA requ i rement s  

o. Remedi ation ( s o i l and groundwater 0 1 2 3 9 
cleanup) requirements 

p. Additional state/local requi rements  0 1 2 3 9 

Other esgecially d i ffi cu l t regui reme n t s  
between the beginning of 1996 and the 
end of 2000  {sgec i fy}: 

1-3 
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4. Between the beginning of 1996 and the end of 2000, what  l evel of i mpact on meet i ng 
c u stomers' requ i rement s  for product s uppl y do you expect the.fol l owi ng types o f  
reg u l atory requ i rement s/constra i n t s  t o  h ave o n  t h i s refi nery? 

Base your  respo n s e  on you r  current percept i on o f  future cond i t i on s  (for exampl e, 
opt-i n s , reg u l at i on s , etc.) . 

(CIRCLE ONE NUMBER FOR EACH ITEM) 

IMPACT ON MEETING CUSTOME RS' 
PRODUCT SUPPLY REgUI REMENTS: 

Requ i rements  Between t h e  Beg i nn i ng Qu i te A Great  Have 
of  1996 and the  End of 2000 None Some a B i t Dea l No I dea 

a .  Obt a i n i ng const ruct i on and 
operat i ng perm i t s  0 1 2 3 9 

b. Meet i ng product qual i ty 
spec i f i cat i ons 0 1 2 3 9 

c .  En forcement pract i ce s  reg ard i ng 
product qual i ty reg u l at i on s  0 1 2 3 9 

d .  Meet i ng faci l i t i es emi s s i on s  
reg u l at i ons  0 1 2 3 9 

e .  Enforcement pract i ces reg ard i ng 
fac i l i ty emi ssi on s and  waste 0 1 2 3 9 

f .  Meet i ng faci lit i es s afety 
regul at i on s  0 1 2 3 9 

g .  Enforcement pract i ce s  reg ard i ng 
proces s s a fety/OSHA requ i rements  0 1 2 3 9 

Other e speci a l l y  d i ffi cul t 
requ i rement s between the  beg i nn i ng 
of 1996 and the end of 2000 
(speci fy ) :  

1 -4 
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5. To meet 1995 reformu l ated g asol i ne spec i fi cat i on s, a var i ety o f  s t rateg i e s and 
act i ons  are ava i l abl e to refi neri es . I n d i cate t h e  extent t o  wh i ch you t h i nk th i s  
refi nery w i l l  use e ach of  the  strateg i es/act i on s  l i sted bel ow . 

Ba se  your  response o n  your current percept i on o f  fut u re cond i t i on s  ( fo r  exampl e, 
opt-i n s, reg ul at i on s, etc . ) .  
(CIRCLE ONE NUMBER FOR EACH STRATEGY/ACTION) 

ANT I C IPATED US E OF EACH STRATEGY: 

Not at Qu i te A Great Have 
Strategi esLAct i on s  for 199 5  Al l Some a B i t De a l  No I dea 

a .  Exceed requ i red product 
spec i fi c at i on s  ( t hat i s ,  
i ncrease  qu al i ty g i veaway ) 0 1 2 3 9 

b .  Rework o ff-spec product 0 1 2 3 9 

c . I n crease  tankage 0 1 2 3 9 

d .  Stat i s t i cal  qu a l i ty cont rol 0 1 2 3 9 

e .  Reduce t hroughput s  o n  certa i n  
proces s u n i ts to  keep bl e nd-
stocks i n  bal ance 0 1 2 3 9 

. f . Bl oc ked product i on of RFG 0 1 2 3 9 

g .  Adopt certa i n  RFG spec i f i cat i on s  
for convent i ona l  gasol i ne s  0 1 2 3 9 

h. Purc h a s e, sel l ,  o r  exch ange 
bl end s t ocks 0 1 2 3 9 

i. Purch ase , sel l ,  o r  exch ange con-
vent i on a l  and refo rmu l ated gasol i ne 0 1 2 3 9 

j . Use cred i t  trad i ng/averag i ng 0 1 2 3 9 

k .  Sh i ft he avy gasoli ne bo i l i ng 
range components  to  d i s t i l l ates 0 1 2 3 9 

1. W i thdraw from se l ected market 
area 0 1 2 3 9 

(contin ued) 
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5. (concluded) 

m .  

n .  

o .  

p. 

q .  

r. 

s .  

t .  

u. 

Strateg i e s/Ac t i o n s  f o r  1995 

El i mi n ate producti on of mi d-grade 
g asol i ne at the  refinery 

Produce subgr ades  o f  g asol ine 

Produce on l y  one  grade  of RFG 

Manu facture oxygenate s i n  
t h i s ref i nery t o  mee t  bl ending 
requ i rements  

Depend on  other  sources  to 
prov i de oxygenates  t o  meet 
bl ending requ i rement s 

Shut down marginal o p e rat i on s/un i t s 

I n vest in new faci l ities 

Mod i fy existing un i t s 

Rea l ign termin a l  dis t r i but i on 
sy s tems 

Other strategies or acti ons to  
meet  1995 reformulated g asol i ne 
s pecifications ( s pecify}: 

N- 1 2  

ANT I C I PATED USE OF EACH STRATEG Y: 

Not at Qui te A Great H ave 
Al l Some a Bit Dea l No  I dea  

0 1 2 3 9 

0 1 2 3 9 

0 1 2 3 9 

0 1 2 3 9 

0 1 2 3 9 

0 1 2 3 9 

0 2 3 9 

0 1 2 3 9 

0 1 2 3 9 
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NAT I ONAL PETROLEUM COUNC I L  
1 991 SURVEY OF U . S .  PETROLEUM REF I N I NG I NDUSTRY 

S ECT I ON I I .  REFI NERY FAC I L I T I ES - -

CAPAB I L IT I ES AND UT I LIZAT I ON. FEEDSTOCKS. AND PRODUCT Y I ELDS 

Compl ete th is questionnaire for the refinery specified bel ow. 
In the case of jointl y owned refineries, the operating company should 
compl ete the questionnaire. 

If yo u h a v e  quest i on s  o r  n e ed more cop i e s  o f  t h e  q u es t i o n n a i re ,  c o n t act :  

Benj a mi n O l i ve r ,  J r . , NPC , ( 202}  393- 61 00 
FAX : ( 20 2 )  331 - 8539 

OR 
S us an R u s se l l ,  SRI I ntern at i ona l , ( 4 1 5} 859 - 2640  

FAX: ( 4 1 5 )  859 - 2 86 1  

Use the enc l osed en vel ope  t o  return t h i s comp l et ed ques t i on n a i re 
no later tha n Janua ry 3 1 . 1 99 2 , to : 

Sur v ey Res earch Prog r a m  
S R I  I nternat i on a l  

P . O .  Box 2 2 4 6  
Men lo Park , C A  94 026-2246 

Whom should we contact if w e  have questions about your responses to this 
section? 

Name: 

Telephone: 

FAX: 
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I NTRODUCT I ON 

In re s p o n s e  to a request from the Secretary of Energy , t h e  Nat i o n al Pet ro l e u m  
Council ( NPC ) i s  conduct i ng a study o f  t h e  U.S . refi n i ng i nd u s t ry ' s capab i l ­
ity and fl exi b i l ity to meet future product demand. T a s k  groups con s i s t ing of  
repre s e n t atives  from NPC member companies h ave been re s pon s ibl e for 
identify i ng the  dat a  need s and spec ify i ng the  content of  t h e  q u es t ionn a i re s .  

The survey i nc l udes both exi sti ng a n d  pl anned U.S. refiner i es, a s  fol l ows: 

• Al l refi ner i es wi th operabl e capaci ty as of January 1, 1991, 
regard l es s  o f  whether they were actual l y  i n  operation on that d ate . 

• Al l refi ner i es that are pl anned to be operabl e by January 1 ,  1 9 9 6 . 

Data Ta bul at i ons and Con fi dent i al i ty 

The NPC  h as retained SRI Intern at i o n a l  to format the  s urvey q u e s t ionnai res  
and to c o l l ect and t abul ate  the  survey dat a  and prov i de agg regated  data to  
the  U . S. petro l eum refi n i ng study part i c i pants , N PC s t a ff ,  and contractors  
who wil l u se  the  dat a  in  mathemat i c a l  mode l s.  The fi nal  report wi l l  be 
sent to a l l s urvey res pondents . S R I  I nternationa l --formerl y S t a n ford 
Research  Ins t i tute - - i s  a broad-based , nonprofi t research and con s u l ting 
organizat i on s erving c l ients  i n  ind u stry ,  g overnment , and serv i c e  
organizations worl dwi de . 

Individ u al company data  from the  s u rvey w i l l  be h e l d str i ct l y confi dent i a l  
by SRI and wil l not be rel eased to g overnment , s t udy partic ip an t s , NPC  
staff ,  o r  ot her  contractors . The o n l y SRI staff who w i l l  h ave  acce s s  t o  t h e  
data  a r e  Survey Research Program s t aff and Ms . S u s an Le i by ,  an S RI proces s  
enginee r , who wil l a s s i st  Survey Re s e arch Program staff in rev i ew i ng t h e  
quest i on n aire s  and w i l l  b e  av ail abl e in t h e  event of  any d iffi c u l t i e s i n  
que stio n n a ire i nterpretat i on .  Con f i dent i a l  In format i on Agreement s  prepared 
by the N PC have  been executed by SRI management , ind iv i dual S u rvey Re s e a rch  
Program staff,  a nd  M s .  Leiby commi t t i ng t hemse l v e s  to  these  d at a  h and l ing 
procedures . 

SRI Internationa l  wil l rel e a se  the aggreg ated dat a  to N PC s t udy participant s 
on l y when  sufficient  data  are avail abl e to permit agg regat ion  in a manner  
that wou l d not  disc l o s e  i ndividual  o perat i ons . Once  t h e  d at a  h av e  been 
aggreg ated , accepted by the NPC , and reported , al l ind i vid u al re s p o n s e s  w i l l  
be de st royed . 
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N- 16  

Overvi ew o f  the I n formation Requested 

The  overal l s u rvey i s  d i v i ded i nto  1 0  sect i on s , as o u t l i ned bel ow. Th i s  i s  
Sect i on II . 

I .  Percept i on s  of  the  i mpact s of  reg u l ato ry req u i reme n t s  on the  
refi nery ' s operat i on s  i n  1 995 and  2000 . 

II. Refi nery fac i l i t i e s '  capabi l i t i es and ut i l i zat i on , feed s t ocks , and 
p roduct y i el d s --actual 1 990 data and a s  ant i c i pated for 1 995 . 

III . Refi nery em i s s i on sources and control s .  

IV . Economi c i mpacts  of env i ronmental  reg ul at i on s  on refi neri e s - - both  
h i stor i cal and ant i c i pated cost s . 

V .  D i stri but i on and tran sport mode s o f  p roduct s from refi neri e s  among 
n at i onal reg i on s - -1990 and 1 995. 

VI . Expectat i on s  regard i ng the  1995  s u pp l y and d i str i but i on of  
oxygenates , corporat e - w i de. 

VII . V ar i ou s  i s s ues  concern i ng termi na l s ,  i nc l ud i ng supp l y of  prod uct , 
c apac i ty ,  and e n v i ronmental l y  rel ated costs . 

VIII . Var i ou s  i s sues  concern i ng p i pel i ne s , i nc l ud i ng cap ac i ty ,  product  
segreg at i on s , and co s t s .  

IX . T an ker , barge , rai l , and truc k t ran s po rt cos t s . 

X .  Fore i gn refi nery and supp l y i s sues , i nc l ud i ng l i ke l y prod uct 
s p ec i f i c at i on s  i n  other nat i on s  i n  199 5  and 2 000 . 

A s e p arate quest i onnai re on t h e  s uppl y and d i s t r i but i on of o xygenates is 
be i ng sent  to compan i e s t h at bl end oxygenates w i th  petrol eum products  but  do  
not p roduce  petro l eum products.  

Purposes  for  the I n formation Requested 

The NPC . need s your company ' s  re s ponses  to  t h i s quest i onnai re  to h e l p b u i l d  an 
acc urate  p i c ture o f  the  curren t  and ant i c i pated future capab i l i ty and fl exi ­
b i l i ty o f  the  nat i on ' s  refi n i ng i ndustry to  s uppl y  i t s cus t o mers ' need s . 
Th i s  i n fo rmat i on ,  agg reg ated ac ro s s  al l responde n t s , w i l l  c o mpr i s e  a maj or 
component o f  the  NPC ' s  re sponse  to the Secretary of Energy . The agg regated 
s ur v ey re s ul t s a l s o  w i l l  be u s ed to val i date i nd u s t ry model s .  

For us e i n  the  mat hemat i cal mode l s ,  the s u rvey re su l t s  w i l l  be s upp l emented 
wi t h  agg reg ate 1 990  operat i ng d ata  from the  Department of E n e rgy ' s Energy 
In format i on Adm i n i strat i on reports  and the  j udgment s of the  i nd us t ry expert s 
on t h e  NPC study g roups.  Use  o f  these  t h ree s o u rces  o f  i nformat i on w i l l  he l p 
to  e n s ure t h at the  mode l s prov i de val i d repre s e n t at i on s  of  t he i nd u stry and 
do not under - or  over - s t ate i nd u s try capab i l i ty o r  fl e x i b i l i ty .  

i i 



I N STRUCT I ONS AND DEF I NI T I ONS 

• REPORT DATA ONLY ON THOSE L I NES THAT ARE APPL I CABLE TO YOUR 
OPERAT I ON. I F  THERE ARE NO DATA FOR A SPEC I FI C  L I NE,  L EAVE THE 
L I NE BLANK. 

• DO NOT ENTER ZERO UNLESS YOUR RESPONSE I ND I CATES THAT THE 
QUANT ITY I S  11ZERO. II 

• BASE 1995 EST I MATES ON YOUR C URRENT PLANS OR VI EW. 

Average feed rate or product rate in barrel s per cal endar day (B/CD) = 
Annua l  vol ume of feed or product div i ded by 365 . 

Capacity util i zation: Feed and product rates s hou l d refl ect  t h e  annual 
average  barre l s per cal endar day ( 8/CD) of  i n put  ( or output ) for the  i nd i c at ed 
per i od. 

Conventional  motor gasol ine = F i n is hed motor  g a so l i ne other  t h an gaso l i ne 
t h at meets  governmen t  regu l at i ons  for CO  and ozone  non - attai nmen t  areas . 

Maxi mum des ul furi zat i on = Maxi mum percent reduct i on i n  s u l fu r  content  
pos s i bl e  at spec i fied feed rate , a t  wh at  you  be l i eve i s  a reas o n abl e run 
l ength . 

Motor gasol ine s ubgrades =Mo stl y f i n i s hed gas o l i ne t h a t  requ i re s  oxygenat e  
addit ion at termi n a l s t o  meet the  spec i f i cat i on s  for convent i on a l , 
re formu l ated , o r  o xygen ated gasol i nes. ( Al so referred to  by E PA as  refi ned  
b l end s tocks  for o xygenate  b l end i ng ,  or  RBOB . )  

Operabl e capaci ty = The s um of t h at cap ac i ty i n  operat i on at t h e  beg i nning 
of  a g iven per i od , t h at c apac i ty not  i n  operat i on nor  under rep a i r but  wh i ch 
can be p l aced in operat i on with i n  30 day s , and that c apac i ty n o t  i n  operat i on 
but under act i ve repai r t h at can be compl eted w i t h i n  90 d ays.  

Operabl e capac i ty i n  barrel s per stream day (B /SD)  = The  maximum number  of 
barre l s of  i nput t h at can be proce s sed , or  p r i mary prod u c t  t h at can  be 
y i el ded , d u r i ng a 24 - hour  period , after  making a l l owances  for t h e  fo l l ow i n g  
l i mi t at i on s : 

• The types  and grades  of inputs  t o  be proces sed . 
• The types  and grades of products  e xpected  to  be man u fa ct u red. 
• Con s trai n t s  due to  env i ronmental regu l at i on s . 

i i i 
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Oxygenated gasol ine COG) = Fin is hed gaso l i ne that mee t s  the  minimum oxygen  
content requirement  for g a sol ine sol d i n  CO  non - at t a i nment areas  in  win ter  
mon t h s  but  does not  meet RFG  specifications ( see bel ow) for ozone 
non - attainment  areas . 

Reformul ated gasol ine CRFG) =Finished gasol ine t hat meets  a l l requi re ­
ments  for reformul ated g asol in e  in ozone non - attainment are a s  and ,  if 
nece s s ary , for CO non - attainmen t  areas . 

Conversion factors: 

The fol l ow i ng are factors for converting l i qu i d  barre l s or  g a s  vol umes from 
thou s and - st andard - cubic - feet ( MSCF)  to  fuel - o il - equ i val ent ( FO E )  barre l s for 
as s oc i ated fue l s :  

• One barre l fuel -o i l - equival ent (FOE) = 6, 300 , 000 BTU gross  
• Crude Oil : Average for one barrel = 5 , 800 , 000  BTU = 0 . 92 barrel of  FOE  
• Nat ural Gas : 1 MMSCF = 1 62 barrel s of FOE 
• Fuel  Gas : 1 FOE b arrel = 6. 3 MSC F  
• Hydrogen ( 1 00%) :  1 FOE barrel = 19 .7 MSC F  

Factors for convert i ng marketabl e and catal yt i c  coke and wax to barre l s 
( DO E  bas i s ) :  

• Coke : 1 s h ort ton  ( ST) = 5 barre l s ( 400 l b . /B) 

• Wax : 1 s hort ton ( ST )  = 6. 5 barrel s ( 31 0  l b . /B )  

i v  
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Survey Acronyros and Abbrev i ati ons 

NOTE :  The abbrev i at i on s  bel ow refer  to t h e  way i n  wh i ch t h ey are u s ed i n  this 
s urvey . 

% 
# 
$ 
0API 
OF 
API 
ASTM 
B 
B/CD  
B/SD 
BTU 
BTX 
CD 
co 
D 
E I A  
ETBE 
FCC 
FOE 
H 
IPA 
1 b .  
L PG 
LT 
Max . 
M i n .  
M 
MB 
MeOH 
MM 
MMB 
MMSCF  
MONC 
MTBE 
OG 
PPM 
PSIG 
Reg s . 
RFG  
RONC 
( R+M )/2 
RV P 
s 
SCF  
Spec . 
ST 
TAM E  
TBA 
VGO 
vol . 
wt .  

Percent 
Number 
U.S . dol l ar s  
A P I g ravity in degrees at 60°F 
Degree Fahrenheit 
American Petrol eum In stitute  
American Society for Tes t ing and Mat e ria l s 
Barre l s at 60 °F 
Barrel s per cal endar day 
Barrel s per  stream day 
Britis h Thermal Unit s  
Benzene , Tol uene , Xyl ene 
C a l e ndar d ay 
C a rbon Monox i de 
Day 
Energy I n formation Agency 
E t hyl  tert iary butyl ethe r  
F l u id catal yt i c  crac ker 
F ue l  o i l e q u i val ent 
Hyd rogen 
Isopropyl  a l cohol  
Pound  
Liquef i ed petrol eum gas 
Long  ton ( 2 , 240 pound s )  
Maximum 
Mi n i mum 
Tho u s and 
T ho u s and barrel s 
Met h anol  
Mi l l ion 
Mil l ion barrel s 
Mil l ion s t andard cub i c feet 
Motor  octa n e  number c l ear ( no l e ad or  other met al ) 
Methyl  tert i ary butyl et her  
Oxygenated g aso l i ne (see p age iv ) 
Part s  per mi l l ion 
Pounds  per squ are i nch g auge 
Reg u l at i on s  
Re fo rmu l ated gaso l ine ( see  page iv ) 
Re s e arch octane number c l ear ( no l ead o r  other  metal ) 
Road octane  number 
Re i d  vapor pre s s u re , pounds  per squa re inch  
S u l fur 
Standard c u b i c feet 
Spec i f i cat i on 
S h o rt ton ( 2, 000 pounds ) 
Tertiary amyl methyl eth e r  
Tert iary butyl al cohol  
Vac u um gas o i l 
V o l ume 
We i g ht 

v 
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SECTION II . REFINERY FACILITIES 

IMPORTANT : 

Operable capac i ty :  The  sum of that  capac i t y  in  operat i on at the  begi nn i ng of a 
given peri od, that capaci ty  not i n  operati on nor under repa i r but wh i ch can be 
pl a ced i n  operat i on wi th i n  30 days,  and that capaci ty not i n  operati on but under 
act i ve repa i r that can be compl eted wi thi n 90 days . 

Express  feed and product rates i n  barrel s per cal endar day { B/CD ) 

Express un i t  capaci t i es in barrel s per stream day ( B/SD) 

If a unit has  mul t i p l e capabi l i t i es or uses, i ncl ude i t  onl y under the sect i on  
that relates to i ts major operat i ng functi on .  

NOTE: YOUR RESPONSES REGARDING 1990 AND 199 1 SHOULD REFLECT ACTUAL NUMBERS; FOR 
1995 AND 1996, THEY SHOULD REFLECT YOUR BEST ESTIMATES . INCLUDE RESPONSES FOR THE 
SAME UNITS REPORTED IN EIA REPORTS 810 AND 820 . 

A. CAPABILITIES AND UTILIZATION 

1. ATMOSPHERIC CRUDE OIL DISTILLATION 

1/1/90 111/9 1 1/1/96 

a. Number of operable units 

b. Total operable capacity (B/SO) ____ B/SD ____ B/SD ____ B/SD 

Actual 1990 Esti mated 1995 

c. Average gross feed rate (B/CD) _____ ,8/CD _____ B/CD 

2. VACUUM CRUDE OIL DISTILLATION 

1/1/90 1/1/9 1 111/96 

a. Number of operable units 

b. Total operable capacity (B/SD) ____ B/SD ____ B/SD ____ B/SD 

Actual 1990 Esti mated 1995 

c. Average feed rate (B/CD) _____ B/CD _____ B/CD 

Il-l 

N-2 1 



3.  SOLVENT DEASPHALTI NG 

1/1/90 

a. Number o f  opera bl e  un i t s 

b. Total operabl e capa c i ty {B/SD) B/SD 

Actual 

c. Averag e  feed rate (B/CD) 

d. Average y i el d  o f  deaspha l ted o i l (B/CD) 

4. HYDROTREATING ( INCLUD ING NAPHTHA , KEROSENE/MIDDLE 
D I ST I LLATE, GAS OILS , AND RESIDUA) 

a. Tota l  number o f  operabl e un i t s 

Naohth a  a n d  Reformer Feed 
Hydrotreati ng  

1/ 1/90 

1 1 1/9 1 1/1/96 

B/SD B/SD 

1 990 Esti mated 1 995 

B/CD B/CD 

B/CD B/CD 

111/9 1  1/1/96 

b. Tota l  operabl e capacity for 
naphtha  and reformer feed 
hydrotreating (B/SD) ____ B/SD ____ B/SD ___ ._B/SD 

c. Average feed rate for naphtha and 
re former feed (B/CD) 

d. Percent ag e  crac ker or thermal naphtha  
{ol efi n ic)  of total n aphtha and 
reformer feed 

11-2 
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Actual 1 990 Est i mated 1 995  

_____ B/CD _____ B/CD 

_____ % ______ % 



Dist i l l ate Hvdrotreati ng  

11 1/90 1/1/9 1 1 / 1 /96 

e .  Total operabl e capac i ty for 
d i s t i l l ate  hydrotreat i ng ( B/SD)  ____ B/SD ____ B/SD ____ B/SD 

f .  

g .  

Sulfur Content  Max i mum 
Average 

(Wt . %) Des u l fur i zat i on* 
Feed Rate (% S ulfur 

Actual  1 990 operat i on CB/CDl Feed Product  Reduct i on) 

(1) Kerosene/ kerosen e -
type j et fuel B/CD  __ % __ % __ % 

(2) Middle d i s t i l l a tes** B/CD __ % __ % __ % 

(3) Percent c racker or  
thermal feedstock  
( o l ef i n i c ) of  kerosene/ 
kerosene - type j et. 
fuel and m i dd l e 
d i st i ll at e  i n  total  
feed % 

E st i mated 1995  operat i on 

( 1 ) Kerosene/kerosene -
type j et fuel B/CD  __ % __ % __ % 

(2)  M i ddl e d i s t i l l a te s** B/CD __ % __ % __ % 

(3) Percent cracker or 
thermal feedstock 
(ol efi n i c )  of kerosene/ 
kerosene - type j et 
fuel and mi ddle 
d i st i l late i n  total  
feed % 

*Max i mum des ulfur i zat i on : max i mum reduct i on i n  s u l fur content p o s s i bl e  
at  spec i f i ed feed rate , at wh at  you be l i eve  i s  a reasonab l e run  l ength .  

**M i ddl e d i s t i l l at e s  for product i on of #2 d i ese l  fue l , #2  fue l  o i l , a nd  s i m i l ar 
p roduct s or i ntermed i ates . 
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Gas O i l /Cata l Yt i c  Cracker Feed Hydrotreati ng (Mi n i mal  or no res i dua i n  feed} 

1/1/90 1/119 1 1 1 1/96 

h.  Total operab l e capac i ty for 
gas o i l /c at a l yt i c  cracker 
feed hydrot reat i ng (8/SD) ____ ,8/SD ____ 8/SD ____ 8/SD 

Actual 1990 Est i mated 1995  

i .  Average f e e d  rate (8/CD) 8/CD 8/CD 

j. Sulfur  content  of feed (wt . %) % % 

k. Percent  cracker or therma l  feedstock 
i n  total feed % % 

1. Hydrogen con s umpt i on (SCF/8) SCF/8 SCF/8 

Maximum 
Su l fur Content Desu l furizat i on *  

Average Rate of Product (% S u l fur 
{8/CD) {Wt . %) Reduct i on} 

m. Act u al 1990 produc t 
rates and sulfur content  

( 1) Hydrot rea ted cat-
cracker  feed (620+"F) 8/CD __ % __ % 

(2) Other  hydro treated 
ga s  oil (620+"F) 8/CD __ % __ % 

(3 ) Hydrot reated distil l ate  
(350"-620"F) 8/CD __ % 

( 4) Hydrot reated naphtha  
(C5-3SO"F) 8/CD __ % 

n. Est i mated 1995 product  
rates and s ulfur content 

( 1) Hydrotreated cat-
crac ker feed (620+"F) 8/CD __ % __ % 

(2) Other  hydrotreated 
g a s  o i l (620+.F) 8/CD __ % __ % 

(3 ) Hydrotreated d i st i l l ate  
( 3 so·-szo·F) 8/CD __ % 

(4) Hydrotreated napht h a  
(C5-3SO.F) 8/CD __ % 

*Max i mum d e s u l fur i zat i on : maxi mum reduct i on i �  s u l fur content pos s i bl e  
at spec i f i ed feed rate , at what you bel i eve i s  a reasonab l e run l ength . 
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Residua Hydrotreatinq 
1 /1/90 1 /1/9 1 1 / 1 /96 

o. Tota l  operabl e capacity for 
res i d ua hydrotrea t i ng  (B/SD) ____ B/SD ____ B/SD ____ B/SD 

Actual 1 990  Est i mated 1 99 5  

p . Atmos pher i c re s i dua  feed rate ( B/CD ) 8/CD  B/CD 

q. Atmospher i c re s i dua  s u l fur content ( wt .  %) % % 

r. Vac uum res i dua feed rate ( B/CD) 8/CD  8/CD 

s.  Vacuum res i dua  sul fur content (wt . %) % % 

t. Hyd rogen con s umpt i on (SCF/8) SCF/B SCF/8 

Max i mum 
Sul fur Content Desu l furization* 

Average Rate of Product  (% Su l fur 
{BLCD} {Wt . %} Reduct i on} 

u .  Actua l  1 9 90  p roduct 
rates  and s u l fur content  

( 1 ) Hydrotreated atmo spher i c 
res i dua (620+"F) B/CD __ % __ % 

(2) Hydrotreated vacuum 
res i dua  (1050+"F) B/CD __ % __ % 

(3) Hydrotreated VGO 
(620"-lOSO"F) 8/CD __ % __ % 

(4) Hydrotreated d i s t i l l ate 
(350"-620.F) B/CD __ % 

(5) Hydrotreated naphtha  
(C5-3SO"F) B/CD __ % 

v. Es t i mated 1 995  product  
ra t e s  and s u l fur content  

( 1 ) Hydrotreated atmo s pher i c  
re s i dua (620+"F) B/CD __ % __ % 

( 2) Hydrotreated vacuum 
re s i dua (lOSO+"F) B/CD __ % __ % 

(3) Hydrotreated VGO 
(620"-lOSO.F) 8/CD __ % __ % 

(4) Hydrotreated dis til l ate 
(350"-620"F) B/CD __ % 

(5) Hydrotreated n ap h t h a  
(C5-3SO"F) B/CD __ % 

*Max i mum desul fur i zat i on :  max i mum reduct i on i n  s u l fur content  pos s i b l e  
at s pec i f i ed feed rate , at what  you bel ieve i s  a reasonabl e run  l ength . 
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5 . AROMATICS SATURATI ON 

a. Number of  o perabl e un i t s 

b .  Operabl e capac i ty ( B/SD of  feed ) 
for : 

1/1/90 1/1/9 1  1/1/96 

( 1 )  L i ght  n aphtha/ 
gasol ine bl end stocks ____ B/SD ____ B/SD ____ ,B/ SD 

{2) Kerosene/kerosene - type 
jet  fue l  bl end stocks 

{3 ) M i dd l e d i st i l l ate* 
bl ends t ocks 

____ ,B/SD ____ ,B/SD ____ B/SD 

____ ,B/SD ____ ,B/SD ____ ,B/SD 

Actual 1990 Estimated 1995 
c . Average product rates  

{ 1 )  L i ght  n aphtha/gasol i ne bl endstocks 

{2) Kerosene/kerosene - type jet fuel 
bl end s t ocks 

{ 3 )  M i dd l e d i st i l l ate* b l endstocks 

_____ B/CD 

_____ B/CD 

_____ B/CD  

_____ B/CD 

_____ B/C D  

_____ B/CD 

*M i dd l e d i s t i l l ates  for product i on of  #2 d i e se l  fue l , #2 fuel o i l , and s i m i l ar 
products or  i ntermediates . 
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6.  DELAYED COKING 

1 / 1 /90 1lll9 1  1Lll96 

a .  Number  of operabl e u n i t s 

b .  Tota l  operabl e capac i ty (B/SD) B/SD B/SD B/SD 

Actual 1990 Estimated 1 995  

c .  Average fre sh  feed rate (B/CD) B/CD B/CD 

d .  Average feed propert i es 

( 1 ) Conradson carbon ( wt .  %) % % 

(2) Su l fur (wt . % )  % % 

e . Average product rates (B/CD) 

( 1 )  Fue l  ga s  ( i nc l ud i ng hydrogen ) FOE B/CD B/CD 

(2 ) Total c3 ;c4 ( a s recovered ) B/CD B/CD 

W i th i n  total C3/C4, amount o f :  

( a )  Propyl ene B/CD B/CD 

( b )  I sobutane B/CD B/CD 

( c )  I sobutyl ene B/CD B/CD 

( d )  Other  butyl e ne s  B/CD B/CD 

(3) T hermal naphtha  (C5-3 so·F) B/CD B/CD 

(4) Thermal d i s t i l l ate  ( 350"-620.F) B/CD B/CD 

(5) Thermal gas oi l ( 620+.F ) B/CD B/CD 

(6) Marketabl e coke ( dry 400 1 b./B) B/CD B/CD 

I I-7 

N-27 



7. FLUID COKING AND FLEX I COKING 

1/1/90 1/1/91 1 / 1/96 

a. Number of operabl e un i t s 

b. Total operabl e capac i ty ( B/SD ) B/SD B/SD B/SD  

Actual 1990 Esti mated 1995 

c. Average fre s h feed rate ( B/CD ) B/C D  B/CD  

d .  Average feed propert i es 

( 1 ) Conradson  carbon (wt . %) % % 

(2) Su l fur ( wt . %)  % % 

e. Average product  rates ( B/CD ) 

( 1 ) Fuel g a s  ( i nc l ud i ng hydrogen and 
f l ex i coker gas ) FOE B/C D  B/CD 

(2) Total  c3;c4 ( as recovered ) B/C D  B/CD 

W i thi n t ota l  C3/C4 , amount of : 

( a ) Propy l ene B/CD  B/CD 

(b) l sobutane  B/C D  B/CD 

(c ) Isobuty l ene B/C D  B/CD 

( d ) Ot he r  butyl enes  B/CD  B/CD 

(3) Thermal n aphtha  ( C 5 - 350"F ) B/C D  B/CD 

{4) Thermal dist i l l ate  ( 3 50"-620.F ) B/C D  B/CD 

{5) Thermal g a s  o i l (620t.F ) B/C D  B/CD 

{6) Marketable coke (dry 400 l b . /B )  B/CD B/CD 

I l -8  
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8 . VI SBREAKINGjTHERMAL CRACKING/OTHER THERMAL 

1 / 1 /90 

a. Number of operabl e un i t s 

1 11 /9 1  1 1 1 /96 

b .  Tota l  operabl e capac i ty (B/SD) ____ B/SD ____ B/SD ____ B/SD 

c .  Average fre sh  feed rate (B/CD ) 

d .  Average feed propert i e s  

( 1 )  Grav i ty ( " AP I ) 

( 2 }  Conradson carbon ( wt . %) 

( 3 )  S u l fur ( wt . %} 

e .  Average product rates (B/CD) 

( 1 )  Fue l  gas  ( i nc l ud i ng hydrogen ) FOE  

( 2 )  Ethyl ene ( a s recovered } 

( 3 )  Total  c3;c4 ( a s recovered ) 

W i th i n  total  c3;c4 , amount of : 

( a )  Propyl ene 

( b ) I sobutane 

( c )  l sobutyl ene  

( d )  Other butyl ene s 

( 4 )  Thermal naphtha  ( C5 - 3 SO " F }  

( 5 }  Thermal d i st i l l ate ( 3 50 " - 6 20 " F }  

( 6 )  Thermal g a s  o i l ( 620 " F - 1 0 50 " F } 

( 7 )  Thermal res i dua  ( 1 050+ " F )  

11-9 

Actual 1 990 

_____ B/CD 

"AP I ------

_____ % 

_____ % 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

Estimated 1995 

_____ B/CD 

" A P I  ------

_____ % 

_____ % 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

N-29 



9 .  CATALYT I C  CRACKI NG (ALL K INDS ) 
1/1/90 1/1/91 1/1/96 

a .  N umber of operabl e un i t s 

b. Total  operabl e capac i ty of  a l l 
u n i t s ( 8/SD o f  fre s h  feed ) : ____ 8/SD ____ B/SD ____ 8/SD 

Actual 1990 Estimated 1995 

Total  Fre s h  
Feed Rate 

( 8/CDl 
c .  Average fre s h  feed rate 

( 1 ) Stra i ght - run g a s  o i l *  

( 2 )  Coker/thermal  g a s  o i l 

(3 ) Deasphal ted o i l 

(4) Atmospher i c res i dua  

( 5) Vacuum re s i dua  

( 6 ) Hydrocracked gas  o i l 

( 7 )  Hydrotreated cat -
cracked cyc l e o i l s** 

( 8) Other -:---:-=-:--­
(spec ify) 

d .  Average feed stock  qua l i ty 
to  catal yt i c  crac k i ng  un i t :  

e. 

( 1 )  Grav i ty ( " AP I )  

( 2 )  S u l fur content  ( wt . % )  

(3 ) Conradson carbon (wt . %)  

Average product y i el d s  ( 8/CD ) 

( 1 )  Fue l  g a s  ( i nc l ud i ng hydrogen ) 

( 2 )  Tota l  c3 ;c4 ( a s recovered ) 

W i th i n  tota l  C3 /C4, amount of :  

( a )  Propy l ene 

( b )  l s obutane 

( c )  I sobutyl ene  

( d )  Other  butyl enes  

(3 ) Cat  cracked naphtha  ( C5 -430 " F )  

{4) L i ght  cyc l e o i l  {430 " - 630 " F )  

( 5) Heavy cyc l e/ s l u r ry/decant  o i l 

( 6 )  Coke , wt . percent  o f  feed 

* I nc l ud i ng atmospher i c g as o i l . 

FOE 

(630+ " F ) 

% of  Feed 
That I s  

Hydrotreated 

Tota l  Fresh  
Feed Rate 

( B/CD l  

% of Feed 
That I s  

Hydrotreated 

____ % 

____ % 
____ % 

____ % 
____ % 
____ % 

100 % 
____ %, 

____ % 

____ % 

% ____ , 

____ %, 
____ % 

____ % 

1 00 % 

% ----

Actual 1990 Estimated 1995 

" A P I  " A P I  --------' 

______ % 

______ % 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/ CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

_____ B/CD 

% ------

______ % 

______ % 

_____ 8/CD 

_____ 8/CD 

_____ 8/CD 

_____ 8/CD 

_____ 8/CD 

_____ B/CD 

_____ 8/CD 

_____ 8/CD 

_____ 8/CD 

______ % 

**For the  purposes  of  t h i s s urvey , con s i der hydrotreated cat - cracked cycl e o i l s  
to be fre sh  feed . Untreated , cat -cracked o i l s  are not fre s h  feed . 
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1 0 .  HYDROCRACKING 1lll90 1lll9 1  1lll96 

a . Number o f  operabl e un i t s 

UN IT 1 : 1l1 l90 1 lll9 1 l lll96 

b .  Operabl e c ap ac i ty ( B/SD)  B/SD B/SD B/SD 

Actual 1990 Esti mated 1995 
c .  Average fresh  feed rate ( B/CD )  

( 1 )  Stra i ght  run gas  o i l  ( i nc l ud i ng 
atmo spher i c gas o i l )  B/CD  B/CD 

( 2 )  Coker/thermal gas  o i l B/CD B/CD 

( 3 ) Dea spha l ted o i l B/CD  B/CD 

( 4 )  FCC p roducts B/CD B/CD 

( 5 ) Hydrotreater/hydrocracker products B/CD B/CD 

( 6 )  Atmo spheri c res i dua B/CD B/CD 

( 7 )  Vacuum res i du a  B/CD B/CD 

( 8 )  Other  B/CD B/CD 
( spec ify) 

d .  Average c hem i cal  hydrogen con s umpt i on 
( SCF/B of  feed ) SCF/B  SCF/B 

e .  Average p roduct y i e l ds ( B/CD ) 

( 1 )  Fue l  g as ( i nc l ud i ng hydrogen ) FOE B/CD  B/CD 

( 2 )  Propane  ( a s recovered ) B/CD B/CD 

( 3 ) I sobutane B/CD  B/CD 

( 4 )  Normal butane B/CD B/CD 

( 5 ) Hydrocrac ked l i ght  g a sol i ne ( C 5 - 1 80 " F ) B/CD B/CD 

( 6 )  Hydrocracked gasol i ne ( 1 80 " - 300 " F ) B/CD B/CD 

( 7 )  Hydrocracked heavy gaso l i ne 
( 3 oo · - 3 so · F > B/CD B/CD 

( 8 )  Hydrocracked kero sene ( 3 50 " - SOO " F )  B/CD B/CD 

(9) Hydrocracked d i st i l l ate  ( S00 " - 620 " F )  B/CD B/CD 

( 1 0 )  Hydrocracked heavy g a s  o i l 
( 620 " - 1 050 " F )  B/CD B/CD 

( 1 1 )  Hydrocracked res i dua  ( 1 050+ " F )  B/CD  B/CD 

f .  Max i mum y i e l d  capabi l i ty a t  operabl e 
capac i ty ( percent of fres h  feed ) 

( 1 )  Max i mum gasol i ne mode 

( a )  Gaso l i ne ( C 5 - 3 SO " F )  % % 

( b )  Kerosene ( 3 50 " - SOO " F )  % % 

( 2 )  Max i mum kerosene  mode 

( a )  Gaso l i ne ( C 5 - 3 SO " F )  % % 

( b )  Kerosene ( 3 50 " - SOO " F )  % % 
1 1 - 1 1  
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1 0 .  HYDROCRACKING (continued) 

UN IT  2 :  
111/90 1/1/9 1 

b. Operabl e capac i ty ( B/SD ) ____ ,8/SD ____ B/SD  

c .  Average fres h  feed rate  ( B/CD)  

( 1 )  Stra i ght  run gas  o i l ( i nc l ud i ng 
atmospher i c g a s  o i l ) 

( 2 ) Coker/thermal ga s  o i l 

( 3 )  Deaspha l ted o i l 

( 4 )  FCC products 

( 5 )  Hydrotreaterjhydrocracker products 

( 6 )  Atmospheri c res i dua  

( 7) Vacuum res i dua  

(8 )  Other 
( spec i fy) 

d . Average chem i cal  hydrogen  con sump t i on 
( SC F/B  of  feed ) 

e. Average product y i e l d s  ( B/CD)  

( 1 )  Fuel  gas  ( i nc l ud i ng hydrogen ) FOE 

( 2 ) Propane ( as recovered ) 

( 3 ) I sobutane 

( 4 )  Normal butane 

Actual 1990 

B/CD 

B/CD 

B/CD 

B/CD 

B/CD 

B/CD 

B/CD 

8/CD 

SCF/ B  

B/CD 

B/CD 

8/CD  

B/CD  

( 5 ) Hydrocracked l i ght  g asol i ne ( C5 - I so · F )  ____ _ B/CD  

( 6 )  Hydrocracked gaso l i ne ( Iso · - 3oo · F )  

( 7) Hydrocracked heavy g aso l i ne 
( 3oo · - 3 so · F )  

( 8 )  Hydrocracked kerosene  ( 3so · - 5oo • F )  

( 9) Hydrocracked d i s t i l l ate ( 5oo · -620 . F ) 

( 1 0 )  Hydrocracked heavy ga s  o i l 
( 6 2o · - 1 o5o · F )  

( 1 1 ) Hydrocracked res i du a  ( 1 050+ . F )  

f .  Max i mum y i e l d  capab i l i ty at operabl e 
capaci ty ( percent o f  fres h  feed ) 

( 1 )  Max i mum gasol i ne mode 

( a )  Gaso l i ne ( C 5 - 3 so · F )  

( b ) Kerosene ( 3 5o · - 5oo • F )  

( 2 )  Max i mum kerosene  mode  

N-32 

( a )  Gaso l i ne ( C 5 - 3 so • F )  

( b )  Kerosene ( 3 5o · - 5oo · F )  

I I - 1 2 

B/CD  

B/CD 

B/CD 

8/CD  

B/CD  

8/CD 

_____ % 

_____ % 

_____ % 

_____ % 

1/ 1/96 

____ B/SD 

Estimated 1995 

8/CD 

8/CD 

B/CD  

8/CD  

B/CD 

B/CD 

B/CD  

8/CD  

SCF/B  

8/CD 

8/CD 

8/CD 

B/CD 

B/CD 

B/CD 

B/CD 

B/CD 

8/CD 

8/CD 

B/CD 

% -----

_____ % 

% -----

% -----



1 0 .  HYDROCRACKING ( concl uded ) 

UNIT 3 :  
1/1 /90 1/1/9 1  

b .  Operabl e capac i ty ( B/SD )  ____ B/SD ____ B/SD 

Actual 1990 
c .  Average fre s h  feed rate ( B/CD ) 

( 1 )  Stra i ght run  g a s  o i l ( i nc l ud i ng 
atmospher i c ga s  o i l )  B/CD 

( 2 )  Coker/thermal  g a s  o i l B/C D  

( 3 )  Deaspha  l ted o i l B/CD  

(4) FCC products  B/C D  

( 5 )  Hydrotreater/ hydrocracker products B/C D  

( 6 )  Atmospher i c res i dua  B/CD  

( 7 )  Vacuum re s i dua  B/CD  

( 8 )  Ot her  B/CD  
( spec i fy) 

d .  Average chem i c a l  hydrogen con s umpt i on 
( SC F/B o f  feed ) S C F/ B  

e .  Average p roduc t  y i e l d s ( B/CD) 

( 1 )  F ue l  g a s  ( i nc l ud i ng hydrogen ) FOE B/C D  

( 2 )  Propane  ( a s recovered ) B/CD  

( 3 )  l s obu t a n e  B/CD 

(4) Norma l b utane B/CD  

( 5 )  Hydroc rac ked l i g ht  g asol i ne ( C5 - 1 80 " F )  ----­

( 6 )  Hyd roc rac ked g a sol i ne ( 1 80 " - 300 " F )  

B/CD  

B/CD  

( 7 ) Hydroc rac ked heavy gasol i ne 
( 300 " - 3 SO " F )  

( 8 )  Hydrocrac ked kerosene ( 3 50 " - SOO " F )  

(9 )  Hydroc rac ked d i st i l l ate ( S00 " - 6 20 " F )  

( 1 0 )  Hyd roc racked heavy gas  o i l 
( 6 2 0 " - l O SO " F ) 

( 1 1 )  Hydrocracked re s i d ua  ( 1 050+ " F )  

f .  Max i mum y i e l d capab i l i ty at operabl e 
c apac i ty ( pe rcent  of  fresh  feed ) 

( 1 )  Max i mum gaso l i ne mode 

( a )  G a so l i ne ( C 5 - 3 50 " F )  

( b) Kero sene  ( 3 50 " - 500 " F )  

( 2 )  Max i mum kerosene  mode 

( a )  Gaso l i ne ( C 5 - 3 50 . F )  

( b )  Kero sene  ( 3 50 " - 500 " F )  

1 1 - 1 3 

B/CD 

B/CD  

B/CD  

B/CD 

B/CD  

_____ % 

_____ % 

_____ % 

_____ % 

1/1/96 

____ B/SD 

Est i mated 1995 

B/CD 

B/CD 

B/CD 

B/CD 

B/CD  

B/CD 

B/CD 

B/CD 

SCF/B  

B/CD 

B/CD 

B/CD  

B/CD 

B/CD 

B/CD 

B/CD 

B/CD 

B/CD  

B/CD 

B/CD  

_____ % 

_____ % 

_____ % 

_____ % 
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1 1 .  CATALYTIC  REFORM ING- -HIGH PRESSURE S EM I -REGENERATIVE  OR CYCLIC  UN I TS (UNI TS FOR 
WH ICH AVERAGE OPERAT ING PRESSURE AT THE SEPARATOR OUTLET EXCEEDS 225 PS IG} 

1 1 1 /90 1 / 1 /9 1 1 / 1 /96 

a. Number of  operabl e un i t s 

b .  Tota l  operabl e capac i ty ( 8/SD)  8/SD 8/SD  8/SD 

c. Max i mum reformate octane 
( RONC ) at operabl e capac i ty RONC RONC RONC 

Actual 1 990 Est i mated 
Annual  1 995 Annual 

Average Summer* Average 

d .  Average feed rate ( 8/CD) 8/CD B/C D  B/CD 

e. Average feed , 1 0% d i st i l l ed ( " F )  " F  " F  " F  

f .  Average feed , 90% d i s t i 1 1  ed  ( " F )  " F  " F  " F  

g . Average C5+ reformate 
product i on rate , before any 
aromat i cs extract i on ( B/CD ) 8/CD B/CD  8/CD 

h .  Average c0+ reformate 
octane ( R  NC ) RONC RONC  RONC 

*Apr i l 1 through September 3 0 . 

1 1 - 1 4 
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1 2 .  CATALYTIC  REFORMING- - LOW PRESSURE SEM I -REGENERAT IVE OR CYC L I C  UN ITS ( UN I TS FOR 
WHICH AVERAGE OPERATI NG PRESSURE AT THE S EPARATOR OUTLET IS LESS THAN 225 PS I G )  

1/ 1 /90 1{1/9 1 1/1/96 

a .  Number of  operabl e u n i ts  

b .  Total operabl e capac i ty ( B/SD )  B/SD  B/SD  B/SD 

c .  Max i mum reformate octane 
( RONC ) at operabl e capac i ty RONC RONC RONC 

Actua l 199Q 
Esti mated 

Annual 1995 Annual 
Average Summer* Average 

d .  Average feed rate ( B/CD)  B/CD B/CD B/CD  

e .  Average feed , 1 0% d i st i l l ed ( • F ) O F O F O F 

f .  Average feed , 90% d i s t i l l ed ( o F ) • F O F " F  

g .  Average C5+ reformate 
product i on rate , before any 
aromat i cs extract i on ( B/CD ) B/CO B/CD B/CD 

h .  Average Ca+ reformate 
octane ( R  NC ) RONC RONC RONC 

*Apr i l 1 t hrough September 30 .  

1 1 - 1 5 
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1 3 . CATALYT I C  REFORMI NG- -CONT INUOUS CATALYST REGENERAT I ON UN ITS 

1 / 1 /90 1 / 1 /9 1  1 1 1 /96  

a .  Number of operabl e un i t s 

b .  Tota l  operab l e capac i ty ( B/SD ) B/SD B/SD B/SD 

c .  Max i mum reformate octane 
( RONC ) at  operabl e capac i ty RONC RONC RONC 

Actual 1 990 
Esti mated 

Annual 1 995 Annual 
Average Summer* Average 

d .  Average feed rate ( B/CD ) B/CD B/CD  B/CD  

e .  Average feed , 1 0% d i s t i l l ed ( • F ) " F " F " F 

f .  Average feed , 90% d i s t i l l ed ( • F ) " F  " F  " F  

g .  Average C5+ reformat e  
product i on rate , before any 
aromat i c s extract i on ( B/CD)  B/CD B/CD B/CD 

h .  Average c0+ reformate 
octane (R NC ) RONC RONC RONC 

*Apr i l  1 through September 30 . 

1 1 - 1 6 
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1 4 .  I SOMERI ZAT I ON 
1 1 1 /90 1 1 1 / 9 1  1 / 1 /96  

a .  Number o f  operabl e un i t s 

b .  Tot a l  o pe rabl e capac i ty 
( B/SD  o f  i s ome r i zed product ) 

( 1 )  I s obutane ( net ) B/SD B/SD B/SD 

( 2 ) Pent ane/hexane ( once through ) B/SD B/SD B/SD 

( 3 )  Pent ane/hexane ( recycl e ,  net ) B/SD  B/SD B/SD 

Actual  1 990 
Esti mated 

Annual 1995  Annual 

c. I s omer i zed product rate Aye rage Summer* Average 

( B/CD  of  i somer i zed product ) 

( 1 ) I s obutane ( net ) B/CD B/CD  B/CD 

( 2) Pentane/hexane ( once through ) B/CD B/CD B/CD 

( 3 ) Pen t ane/hexane ( recycl e ,  net ) B/CD B/CD  B/CD 

1 5 .  ALKYLAT I ON 
1 /1 /90 1 / 1 /9 1  1 1 1 /96  

a .  Number of  operabl e un i ts 

b .  T o t a l  operabl e c apac i ty 
( B/SD of debu t an i zed a l kyl ate ) B/SD  B/SD B/SD 

c. Capac i ty of  hydrofl uor i c ac i d  
type un i t s (% o f  total ) % % % 

Actual  1 990 Est i mated 
Annual 1 995  Annual 

d .  Average feed rates of : Average Summer* Average 

( 1 ) Propy l enes B/CD B/CD  B/CD 

( 2) Butyl enes  B/CD  B/CD  B/CD 

( 3 ) Amyl enes  B/CD  8/CD  B/CD 

e .  Tota l  debutan i zed al kyl ate 
prod uct i on rate ( B/CD ) B/CD B/CD  B/CD 

*Apri l 1 through September  30 . 

I I - 1 7 
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1 6 .  POLYMERIZAT I ON/DIMERSOL 

a .  Typ e  of u n i t :  ( CIRCLE ONE NUMBER) 

Pol :t:me r i zat i on D i me r s o l  

1 2 

1 L1L90 1LlL9 1 I LI L96 
b .  Tota l  operabl e capac i ty 

( B/SD of po l ymer i zed product ) B/SD B/SD  B/SD  

Actual 1990 Est i mated 
Annual 1995 Annual 

Average feed rat e s  o f :  Average Summer* Average 
c .  

( 1 )  Propyl enes B/CD B/CD  B/CD 

( 2 )  Butyl enes  B/CD B/CD B/CD 

d .  Tota l  debutan i zed product  rate B/CD B/C D  B/CD 

e .  Percent  o f  debutan i zed p roduct  
to  g asol i ne bl end i ng % % % 

*Apr i l 1 t h rough  S e p t embe r 3 0 . 

1 1 - 1 8 
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1 7 . OXYGENATE PRODUCT I ON AT REF I N ERY S ITE 

1 Lll90 
a .  Operab l e capac i ty ( 8/SD ) 

( 1 )  MT8E 

( 2 ) ET8E 

( 3 )  TAME 

( 4 ) Other  

b .  Operab l e capac i ty for i n - re f i nery 
i sobutane dehydrogenat i on for 
oxygenate  product i on ( 8/SD ) . . . .  

c .  Average product i on rate ( 8/CO )  
( report oxygenate product i on onl y )  

( 1 )  MT8E  

( 2 )  ET8E 

( 3 )  TAME 

( 4 )  Other 

1 8 . AROMAT I CS EXTRACT I ON 

ll l l90 

a .  Operabl e capac i ty of aromat i c s 
extract i on feed ( 8/SD ) 

b. Operabl e capac i ty of tota l  
aromat i c s p roducts ( 8/SD ) 

c .  Average aroma t i c s  extract i on 
feed ( 8/CD ) 

d .  Average aromat i c s product i on 
rate  ( 8/CD ) 

1 1 - 1 9 

8/S D  

8/S D  

8/SD  

8/SD 

. . . . 

Actual 

8/SD  

8/SD 

Actual 

1 Ll l9 1 

1990 

8/C D  

8/CD  

8/CD  

8/CD  

llll9 1 

1 990 

8/CD  

8/CD  

l lll96 

8/SD 8/SD 

8/SD 8/SD 

8/SD 8/SD 

8/SD 8/SD 

8/SD 

Esti mated 1 995  

8/CD 

8/CD 

8/CD 

8/CD 

l / ll96 

8/SD 8/SD 

8/SD 8/SD 

Esti mated 1 995 

8/CD 

8/CD 
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1 9 . TOLUENE DEALKYLATION 

a. Operabl e capac i ty of 
benzene product  ( B/SO ) 

1 /1190 

____ ,B/SO 

b . Average  benzene product i on rate ( B/CO ) 

20 .  HYDROGEN MANUFACTURING UNITS* 

a. Number  of operabl e u n i t s  

b .  Tota l  operabl e capac i ty 
( MMSC F/SO  OF 1 00% H2 ) 

1 1 1 190 

1/ 1/9 1  1 /1 /96  

____ B/SO ____ B/SD 

Actual 1 990 Est i mated 1 995 

_____ B/CO _____ B/CO 

1 / 1 /9 1  1 /1 /96  

( 1 )  Tot a l  from al l feeds 

( 2 )  Max i mum percent from 

____ ,MMSCF /SO ____ ,MMSCF /SO ____ MMSCF /SO 

p e n t ane or heav i e r  
feed s  ____ % % ----

c. Average  1 00% H2 produc t i on  rates 
( MMSC F/CO )  

( 1 )  Tota l  from al l feeds  

( 2 )  Percent from natural  g a s , fuel 
g a s , or propane/butane feeds 

( 3 )  Pe rcent from pentane  o r  heav i er 
feeds  

Actual 1 990 

_____ MMSCF /CD 

______ % 

______ % 

____ % 

Esti mated 1 995 

_____ ,MMSCF /CD 

______ % 

% ______ , 

*Do not i nc l ude hydrogen  produ ced i n  t he  catal y t i c  reformi ng un i t s i nc l uded 
i n  Ques t i on s  1 1 ,  1 2 ,  and 1 3 .  

1 1 - 20  
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2 1 .  HYDROGEN PURI F I CATI ON UN ITS 
1 /1 /90 1 /1 /9 1 1 / 1 /96 

a .  Tota l  operabl e capac i ty 
{ MMSCF/SD of  recovered 
1 00% H2 ) ____ MMSC F  /SO ---�MMS C F  /SO  ____ ,MMS C F  /SD 

b .  Average pur i f i ed H2 recovered 
{ MMSCF/CD)  

22 .  SECONDARY GASOLINE 
FRACT IONATION* 

a .  Number of col umn s 

1 1 1 /90 

Actual 1990 

_____ MMSCF /CD 

1 /1 /9 1  

b .  Tota l  feed capac i ty { B/SD ) ____ 8/SD  ____ B/SD 

23 . SULFUR RECOVERY 
{ i nc l ude H2S convers i on by 
others  for th i s ref i ne ry )  

a .  Tota l  operabl e capac i ty** 
{ LT/SD of su l fur )  

b .  Average su l fur product i on 
rate** { LT/CD )  

1 11 /90 1 1 1 /9 1  

____ LT/SD ____ LT/SO 

Actual 1 990 

____ LT/CD 

Esti mated 1 995 

_____ MMS C F/CD 

1 1 1 /96 

____ B/SO 

1 11 /96 

____ LT/SO  

Esti mated 1 995 

____ LT/CD 

* I ncl ude  col umn s t h at rece i ve on l y  g a so l i ne { and l i ghter )  bo i l i ng range mater i al a s  a feed . 
** I f  p l ant makes s u l fur i c ac i d ,  state net  produc t i on  rate a s  s u l fur equ i va l ent . 

I I - 2 1  
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B .  REFINERY FEEDSTOCKS 

1 .  Crude O i l I nputs : L i s t  actua l  1 990 and e s t i mated 1995  c rude o i l i nput s t o  t h i s 
refi nery . (See def in i t ions a t  bo t t om of page for each type of o i l . ) 

a .  1 990 Actual ( annual average ) 

Sweet c rude o i l 

{ 1 )  L i g ht  

( 2 )  Heavy 

Med i um su l fur crude o i l 

( 3 )  L i ght  

(4) Heavy 

H i g h  s u l fur c rude o i l 

( 5 ) L i ght  

( 6 ) He avy 

( 7 )  TOTAL 

b .  1995  Esti mated ( annual  average) 

Sweet  c rude o i l 

( 1 )  L i g ht  

( 2 )  He avy 

Med i um s ul fur crude o i l 

( 3 )  L i ght  

( 4 )  Heavy 

H i g h  s u l fur c rude o i l 

( 5 ) L i ght  

( 6 )  He avy 

( 7 )  TOTAL 

Def i n i t i on s : 

Sweet c r ude : Under 0 . 5  wt % s u l fur 

B/CD 

L i g h t : 1 5% or l e s s  1 050+ • F  res i duum a s s ay 
Heavy : Greater t h an 1 5% 1 050+ " F res i duum a s s ay 

Med i um s u l fur crude o i l : Between 0 . 5  and 1 . 0 wt % su l fur 
(ANS crude i s  defi ned to be med i um sul fur , heavy) 

L i g h t : 1 5% o r  l es s  1 050+ " F res i duum a s s ay 
Heavy : Greater  t han  1 5% 1 050+ " F  res i duum a s s ay 

H i g h s u l fur  crude o i l : Over 1 . 0 wt % su l fur 
L i gh t : 1 5% o r  l es s  1 050+ " F  re s i duum a s s ay 
Heavy : Greater than  1 5% 1 050+ " F  res i duum a s s ay 

Su l fur 
We i ght % 

*Expre s s  a s  vol ume % of  res i duum i n  crude o i l bo i l i ng a bove 1 050 " F . 

1 1 - 22  
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2 .  As  of  January 1 ,  1 99 1 , d i d  you run any sweet crude o i l ( < 0 . 5% S ) i n  t h i s ref i nery?  

(CIRCLE ONE NUMBER) 

Yes 1 

No . . . 2 - - > SK I P  TO QUEST I ON 4 ,  B E LOW 

3. W i th  the fac i l i t i es t h at t h i s refi nery h ad i n  p l ace a s  of  J anuary 1 ,  1 99 1 , i f  sweet 
crude o i l ( <0 . 5% S)  becomes l es s  a va i l abl e ,  h ow much sweet crude o i l cou l d be repl aced 
w i t h  a l i g ht , h i gh s u l fur c rude o i l ( of about 33 grav i ty and  1 . 5% s u l fur )  and s t i l l  
ma i nta i n about the s ame l i g ht  product rates and spec i fi cat i on s ?  Base  your response 
on  your judgment .  

a .  Amount of  sweet c rude o i l pos s i bl e  t o  reduce : 

b .  Amount of l i ght , h i gh s u l fur crude o i l 
repl ac i ng sweet c rude o i l : 

____ B/CD 

____ B/CD 

4 .  I n  1 995 , to what extent , i f  at a l l ,  do you ant i c i pate  that  each  o f  the  fol l ow i ng 
env i ronmental  o r  other  con s t ra i n t s  w i l l  restr i ct t h i s  ref i n ery ' s a b i l i ty to proce s s  
h i gh su l fur ( > 1% S )  c rude o i l s ? 

(CIRCLE ONE NUMBER FOR EACH ITEM) 

ANT I C I PATED L EVEL  OF 
CONSTRAI NT ON AB I L I TY TO PROCESS 

H I GH SULFUR CRUDE O I LS IN  1 995 : 

Qu i te A Great Have 
None Some a B i t Deal  No I dea 

a .  Requ i red s u l fur content 
of  products 0 1 2 3 9 

b . Su l fur content o f  refi nery fue 1 s 0 1 2 3 9 

c .  Stat i onary - source a i r  emi s s i on s  
requ i rements  0 1 2 3 9 

d .  E ffl uent water q u a l i ty requ i rements  0 1 2 3 9 

e .  Metal l urgy 0 1 2 3 9 

f . H2S recovery and/or  su l fur pl ant  
c apac i ty 0 1 2 3 9 

g . Re s i dua  proces s i ng capac i ty 0 1 2 3 9 

Other i mportant con s tra i n t s  
( s pec i fy : ) 

1 1 - 23 
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5 . Other Raw Mater i a l  I nputs : L i st  actua l  1 990 and est i mated 1 995  rate s  of  
unfi n i shed o i l s  and other raw mater i a l s  rece i ved from sources outs i de th i s  ref i nery 
and fed to proces s i ng or b l ended at  the  ref i nery .  

N-44 

Actua l  1 990 
( Annual  Average B/CO) 

a .  Propane 

b .  C3/ C4 ol ef i n s  ( 1 00% ol efi n s )  

c .  I sobutane 

d .  Normal butane 

e .  Natural /l i gh t  stra i ght  run gaso l i ne 

f .  Heavy naphth a  

g .  Oxygenates : 

( 1 )  MTBE 

( 2 ) ETBE 

( 3 )  TAME 

( 4 ) Ethanol 

( 5 ) Methanol  

( 6 )  Other  ( spec i fy :  _____ ) 

h .  Other  g asol i ne bl endstocks 
( except oxygenates )  

i .  M i dd l e d i s t i l l ates*/cutter stock  

j .  Heavy gas  o i l /cracker feeds/ 
l ubestocks 

k .  Res i du a  

( 1 )  Percent  1 050+ " F  

1 .  Natural  g a s  

1 990 1 995 
__ % __ % 

( 1 )  For refi nery fue l  FOE 

( 2 )  For H2 p l ant feed FOE 

m .  Hydrogen ( 1 00% H2 ) FOE 

n .  Other  ( spec i fy ) : 

( 1 )  

( 2 )  

( 3 )  

( 4 )  

TOTAL 

____ B/CO 

Est i mated  1 995 
(Annua l  Ave r age B/CO } 

_____ B/CO 

*Mi ddl e d i st i l l ates for product i on of  #2  d i esel  fue l , #2 fue l  o i l ,  and 
s i mi l ar products  or i ntermed i ates . 
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C .  PRODUCT RATES 

1 .  L i s t  the actual 1 99 0  and est i mated 1995 product i on rates of t h i s refi nery ' s  
product s , i nc l ud i ng ref i nery fuel s that  are produced and c on s umed 
i n terna l l y .  

Product 

a .  F uel gas FOE 

b .  C 2 s ( i nc l ud i ng e t hyl ene ) s o l d 

c .  C3 s ( i nc l ud i ng propyl ene ) so l d 

d .  c4 s ( i nc l ud i ng buty l ene s ) so l d 

e .  Oxygenates , not b l ended 

f .  Total motor ga so l i nes*  

g .  Av i at i on gaso l i ne 

h .  Spec i a l naphtha s  ( so l vent s )  

i .  N aphtha - type j e t  fuel  

j .  Kerosene- type jet  fuel  

k .  Kerosene/ # !  fuel o i l  

1 .  # 2  D i e se l  fue l / # 2  fuel  o i l ** 

m. Other f i n i s hed d i e s e l /d i s t i l l ate 
fuel o i l s*** 

n .  Res i dua l  fuel o i l : 

( 1 )  <0 . 30 wt . % S 

( 2 )  0 . 30 - 1 . 00 wt . % S 

( 3 ) > 1 . 00 wt . % S 

Actua l  1 990  
(Annua l  

Average B/CD )  

____ ,B/CD 

E s t i mated 1 995 
( Annua l  

Average B/CO ) 

____ B/CD 

{ cont i nued ) 

* Product i on shoul d equal  tota l  produc t i on rates g i ven i n  i tem g at  t h e  
bottom of  page 1 1 - 27 ( 1 990 ) , and i n  i tem f at t h e  bottom o f  p ag e  I I - 28 
{ 1 995 ) .  

**See page I I - 29 ,  q ue st i on 4 ,  for breakdown of  product grades  i nc l uded i n  
t h i s category . 

***Do not meet spec s for e i ther  # 2  d i ese l  fue l  or # 2  fue l o i l . 

1 1 - 2 5 
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1 .  ( cont i nued ) 

Product 

o .  Asph a l t and road o i l s  

p .  Lube s/waxe s ( 3 1 0  l b . /B )  

q .  Benzene 

r.  Tol uene 

s .  Xyl enes 

t .  Petrochem i ca l  naphthas  ( <400 " F) 

u .  Petrochem i c a l  feed stocks ( 400 " F+ )  

v .  Unf i n i s hed o i l s :  

( 1 )  L i ght  s tra i g h t  run g aso l i ne 

( 2 )  Heavy n aphtha  

{ 3 )  Other  g a sol i ne bl end stocks 
( except oxygenates ) 

( 4 )  M i ddl e d i st i l l ates*jcutter stock  

( 5 } Heavy gas  o i l /crac ke r  feeds/ 
1 ubestocks 

( 6 ) Res i du a  

w .  Marketabl e coke ( dry 400 l b . /B )  

x .  Cata l yt i c  coke ( 400  l b . / B ) 

y .  M i sce l l aneou s  products  ( spec i fy ) : 

( 1 }  --------

( 2 )  --------

z .  Total  products  

aa . Ref i nery l os s  ( ga i n }  

bb . Total  crude o i l and raw mater i a l s** 

cc . Su l fur ( LT/CD} *** 

Actu a l  1 990 
( Annua l  

Average B/CDl  

____ B/CD 

____ LT/CD  

E s t i mated 1 995 
( Annu a l  

Average 8/CD l 

_____ B/CD 

_____ LT/C D  

*Mi dd l e d i s t i l l at e s  for p roduct i on o f  # 2  d i ese l  fuel , # 2  f u e l  o i l , and s i m i l ar 
products  or  i ntermed i ates . 

**Sum of crude o i l i nputs  on page I I - 2 2  and raw materi a l  i nput s  on p age I I - 24 .  
*** I f  p l ant makes s u l fur i c ac i d ,  state  net product i on rate a s  s u l fur  equ i v a l ent . 

I nc l ude H 2 S convers i on by others for t h i s ref i nery .  

I I - 26 
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2 .  1 990 Motor Gasol i ne Grades : For each o f  the types of  motor g a so l i ne l i s ted bel ow 
that t h i s  ref i nery produced i n  1 990 , prov i de the  annual  averag e s  for : octane rat i ng 
( [ R+M ]/2 ) , oxygen ( not o xygen ate ) content , l ead content , and product i on rate ( B/CD ) of  
each g rade . 

Type o f  Motor  Gaso l i ne 

a .  leaded 

b .  

( 1 )  Regu l ar  

( 2 ) ----­

( 3 )  -----

Convent i ona l  un l eaded* 

( I )  Reg u l a r  

( 2 ) M i d -grade 

( 3 )  Prem i um 

( 4 )  

( 5 )  

( 6 ) 

c. Oxygenated** 

( 1 )  Un l e aded regul ar  

( 2 ) Unl eaded mi d - grade 

( 3 )  Un l e aded premi um 

( 4 ) leaded 

( 5 )  
----­

( 6 ) -----

d .  Total  f i n i s hed gaso l i ne 

e .  Subgrade and other 
g a s o l i ne ( spec i fy ) : 

( 1 )  ----­

( 2 )  ----­

( 3 )  ----­

( 4 ) 
-----

f. Tota l  s ubgrades 

g .  Total  s ubgrades  and 
f i n i s hed 

Oct ane 
Rat i ng 
( RtM ) /2 

Annua  1 
Oxygen 
Content 
( Wt . %)  

* I nc l ud i ng vo l unt ary oxygenate  add i t i ons . 

Averages o f :  

lead Content  
( Grams/ 
Ga l l on )  

1 990 Annua l  
Product i on 

( B/CD )  

**F i n i shed ga so l i ne t h at  meets  the mi n i mum oxygen content requ i remen t  for 
g a s o l i ne s o l d i n  reg u l ated a reas . 

1 1 - 27 
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3 . 1 995 Motor Gasol i ne Grades : For each of the types  of motor g aso l i ne l i s ted bel ow 
that t h i s refi nery expects to produce i n  1 995 , prov i de the e s t i mated annu a l  averages 
for : octane rat i ng ( [ R+M]/2 ) ,  oxygen ( not  oxygenate )  conten t , l ead content , and 
product i on rate ( 8/CD ) of each  g rade . 

T��e of Moto r  Ga sol i ne 

a .  Leaded 

( 1 )  Regul ar  

( 2 )  

( 3 )  

b.  Convent i on a l unl eaded* 

( 1 )  Regu l ar  

( 2 )  M i d - grade 

( 3 )  Prem i um 

(4) 

( 5 )  

c. Reformu l a ted ( RFG ) ** 

( 1 )  Regu l a r 

( 2 )  M i d - g rade  

( 3 )  Prem i um 

(4) 

( 5 ) 

d .  Oxygena ted ( OG ) ** 

( 1 )  Un l eaded regu l a r 

( 2 )  Un l eaded m i d - g rade 

( 3 )  Un l e aded prem i um 
(4) Le aded 

( 5 ) 

( 6 )  

e .  S u bg rade and other 
g a s ol i ne ( s pec i fy ) : 

( 1 )  

( 2 )  

( 3 )  

f .  Tota l  

Octane 
Rat i ng 
C R+M)/2 

Oxyge n  
Content  
( Wt . %)  

* I nc l ud i ng vo l untar� oxygenate  add i t i on s . 
**See  p age i v  for def i n i t i on .  

1 1 - 28 
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4 .  1990 and 1 995 Product ; on o f  #2 o ; esel Fuel and #2 Fuel o ; 1 Grades : For  each  
o f  the types  of  #2 d i ese l  fue l  and #2 fue l  o i l i n  the  s u l fur  content ranges  
l i sted bel ow , prov i de the quant i ty that  th i s  ref i nery produ ced and del i vered i n  
1 990 and the  quant i ty that  i t  expects to produce and -de l i ve r  i n  1 995 . 

Types of  #2  D i e s e l  Fuel  and #2 Fue l  O i l 

a .  Sul fur content <0 . 05 wt .  % 

{ 1 )  Common #2  d i ese l  fue l /#2 fuel  o i l *  

{ 2 )  # 2  d i ese l  fuel ** 

{ 3 )  #2 fuel o i l *** 

{ 4 )  C a l i forn i a d i ese l **** 

b .  Sul fur content 0 . 05 - 0 . 20 wt .  % 

{ 1 )  Common # 2  d i ese l  fue l /#2 fuel o i l *  

{ 2 )  # 2  d i ese l  fue l ** 

{ 3 ) # 2  fuel o i l *** 

c .  Sul fur content >0 . 20 wt .  % 

{ 1 )  Common #2  d i ese l  fuel /#2  fuel o i l *  

{ 2 )  # 2  d i ese l  fue l ** 

{ 3 )  #2 fuel o i l *** 

d.  Total { s houl d equa l  product i on 
rates  reported on page 1 1 - 2 5 , l i ne 1 )  

Product i on Rate C B/CD ) 

Actu a l  1 990  E s t i mated 1 995 

*Mee t s  ASTM spec i f i cat i on s  for both # 2  d i esel  fuel  and # 2  fue l o i l . 

**Does not meet  #? . fuel  o i l spec i fi cat i ons . 

***Doe s not meet # 2  d i ese l  fuel  spec i fi c at i ons . 

****Meet s Ca l i forn i a veh i c u l ar d i ese l  spec i fi cat i on s . 

1 1 - 29 
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5 .  1 990 Gasol ; ne Components : Prov i de the requested i nformat i on for annual  average 
operat i on s  for gaso l i ne components bl ended at t h i s  refi nery i n  1 990 . Report re su l ts 
for s i m i l ar components · from mul t i pl e  un i ts a s  compos i te vol umetr i c averages . U se  
best a v a i l abl e component property data ( i nc l ud i ng 1 99 1  data  adj u sted for chang e s  
s i nce 1 990  i f  t he  resu l t i s  more accurate than a va i l abl e 1 990 data ) . 

a .  Product i on rate 
( B/CD )  

b . Grav i ty ( " AP I )  

c .  RONC 

d .  MONC 

e .  RVP ( PS I ) 

f .  Benzene  ( vol . % )  

g .  Aromat i cs ( vo l . % )  

h .  Ol ef i n s  ( vol . %)  

i .  Sul fur ( PPM wt . )  

j .  ASTM d i s t i l l at i on 
( " F ) : 

N-50 

( 1 )  1 0% po i nt 

( 2 )  50% po i nt 

( 3 )  90% po i nt 

Reformate 

F u l l Range L i ght 

1 1 - 30 

Heavy 

Stra i g h t ­
Run 

Naohtha  

Natural  
Gasol i n e/ 

Conden s ate 



5 .  Gasol i ne Components ( 1 990) ( cont i nued ) 

a .  Prod uct i on rate 
( B/CD)  

b .  Grav i ty (0 API )  

c . RONC 

d .  MONC 

e .  RVP ( PS I )  

f .  Benzene ( val . % )  

g .  Aromat i c s ( vo l . % )  

h .  Ol e f i n s  ( vo l . % )  

i .  Sul fur ( PPM wt . )  

j .  ASTM d i st i l l at i on 
( o F ) : 

( 1 )  1 0% po i nt 

( 2 )  50% po i nt 

( 3 )  90% p o i nt  

FCC Naphtha  

Ful l Range L i ght  

I I - 3 1  

Heavy  

Pentane/Hexane I somerate  

Once -
Through Recyc l e 
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5 .  Gasol i ne Components ( 1 990 ) ( cont i nued ) 

a .  Product i on rat e  
( B/CD)  

b .  Grav i ty ( • AP I )  

c .  RONC 

d .  MONC 

e. RV P ( PS I ) 

f .  Benzene  ( vo l . % )  

g .  Aroma t i c s ( vo l . % )  

h .  O l e f i n s { vo l . % )  

i .  S u l f u r  ( PPM wt . )  

j .  ASTM d i s t i l l at i on 
( • F )  : 

{ 1 ) l 0% po i n t 

{ 2 )  50% po i nt 

( 3 )  90% p o i nt 

Coker 
Gasol i ne 

Hydro ­
cracker 

Gasol i ne 

1 1 - 3 2 

Al kyl ate 



6 .  W i th the operabl e capac i ty of fac i l i t i es t h at your company had i n  p l ace o n  
January 1 ,  1 99 1 , what i s  your maxi mum short-term ( 1 -month l product i on 
capabi l i ty for each of  t h e  fol l owi ng products . Al so , g i ven t h e  max i mum 
product i on of the  fi rs t - l i sted product , what i s  the  amount  of each  o f  the  other 
products  that  you woul d p roduce? For exampl e ,  i f  you max i mi ze mot o r  g a s o l i ne 
product i on ,  how much kero sene - type  j et fue l , # 2  d i ese l  fue l /# 2  fue l  o i l ,  and  
res i dual  fue l  o i l woul d you  produce at the  s ame t i me?  

Base your response on your : { 1 )  1 990 product spec i fi ca t i ons , raw materi a l  rates , 
and i ncremental  crude ; and  { 2 )  experi ence and j udgment . 

a .  Maxi mum su11111er* product i on of motor gasol i ne :  

G i ven the  above f i gure : 

{ I ) Product i on o f  kerosene - type jet  fue l : 

{ 2 )  Product i on o f  #2 d i e se l  fue l /# 2  fuel  o i l : 

{ 3 )  Product i on o f  res i dual  fuel o i l 

b .  Maxi mum wi nter** producti on of  lc.erosene-type 
jet fuel : 

G i ven the above f i gure : 

{ I ) Product i on of  motor gasol i ne :  

{ 2 )  Product i on o f  #2  d i ese l  fue l /#2 fuel o i l : 

{ 3 )  Product i on o f  res i dual  fuel o i l 

c .  Maxi mum wi nter** product i on of 12 d i esel fuel / 
12 fuel oi l :  

G i ven the above f i gure : 

{ 1 )  Product i on o f  motor gasol i ne :  

{ 2 )  Product i on o f  kerosene - type jet  fue l : 

{ 3 )  Product i on of  res i dua l  fuel o i l 

*Apr i l  1 through September 30 . 

____ B/CD  

____ B/CD 

____ 8/CD  

____ B/CD  

----'-- B/CD 

____ B/CD  

____ 8/CD  

---- 8/CD 

____ 8/CD  

____ B/CD  

____ B/CD  

____ 8/C D  

**January 1 through March 3 1  and October 1 through December 3 1 . 

I I - 33  
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7 .  If your ref i nery h ad run 5% l ess  c rude i n  1 990 than i t  act u a l l y  d i d ,  wha t  
wou l d have been the  l i kel y c h anges  i n  ref i nery stock bal ance , process  un i t  
ut i l i zat i on , and total operat i ng costs?  

a .  Change i n  refi nery stock bal ance 

Feedstock 

( 1 )  Amount  of change i n  crude run 

C h aracter of the 5% crude 
that  was backed out 

( a )  Grav i ty ( • AP I )  

( b )  Sul fur (wt . %) __ % 

( c )  1 050+ • f  res i dua  
( vol . %)  __ % 

( 2 )  Other feeds  purchased ( i nc l ude 
butane  and l i g hter on a FOE bas i s )  

Products 

( 3 )  Mot o r  g a s o l i nes  

( 4 )  Kerosene - type j et fuel 

( 5 )  # 2  D i esel  fue l/#2  fue l  o i l 

( 6 ) Res i dual  fuel o i l 

( 7 )  Other  products sol d ( i ncl ude 
butane and l i ghter on a FOE bas i s )  

b .  Change i n  process uni t  uti l i zati on 

( 1 )  Cat a l yt i c  reform i ng 

( 2 )  Al ky l at i on 

( 3 )  Pol ymer i z at i on/d i mersol  

( 4 )  Cat a l yt i c  crac k i ng 

( 5 )  Hyd rocracki ng 

(6) Cok i ng 

( 7 )  M i dd l e d i st i l l ate* hydrotreat i ng 

( 8 )  Gas  o i l /c a t al yt i c  cracker 
feed hydrotreat i ng 

c .  Change i n  total  operat i ng costs 

I ncreased I nput  
<Decreased I nout>  

< > B/CD 

____ B/CD 

I ncreased Product i on 
<Decreased Product i on>  

---- B/CD 

---- B/CD 

---- B/CD 

---- B/CD 

---- B/CD 

I ncreased Ut i l i zat i on 
<Decreased Ut i l i zat i on >  

____ B/CD 

---- B/CD 

---- B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

I ncreased C o s t s  
<Decreased C o s t s >  

____ $/CD 

*M i ddl e d i s t i l l a tes  for product i on of  #2  d i esel fuel , #2  fuel o i l , and s i m i l ar 
p roduct s or i ntermed i ates . 
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8 .  I f  your ref i nery h ad run 5% more crude i n  1 990 than i t  actual l y  d i d ,  what 
woul d h ave been the l i ke l y  changes in  refi nery stock bal ance , proces s  un i t  
ut i l i zat i on , and total  operat i ng costs?  

NOTE : I f  a 5% i ncrease woul d resu l t i n  more than your maxi mum crude run , 
report  del ta to your maxi mum crude run . 

a .  Change i n  refi nery stock bal ance 

b .  

Feedstock 

( 1 )  Amount of change i n crude run 

Character of i ncrementa l  crude 

( a )  Grav i ty ( •AP I )  

( b ) S u l fur ( wt . %) 

( c )  1 050+ • F  re s i dua 
( vo l . %) 

__ % 

__ % 

( 2 )  Other  feeds purcha s ed ( i nc l ude 
butane  and l i g hter on a FOE bas i s )  

Products 

( 3 )  Motor g asol i nes  

(4 )  Kerosene - type j et fuel  

( 5 )  # 2  D i ese l  fue l /#2 fuel  o i l 

( 6 )  Res i dua l  fue l  o i l 

(7 ) Other product s sol d ( i ncl ude 
butane and l i g hter on a FOE bas i s )  

Change i n  process uni t  uti l i zat i on 

( 1 )  Catal yt i c  reformi ng 

( 2 )  Al kyl a t i on 

( 3 )  Pol ymer i zat i on/d imerso l  

( 4 )  Catal yt i c  crac ki ng 

( 5 )  Hydrocracki ng 

( 6 )  Coki ng 

(7 ) M i dd l e d i st i l l ate* hydrotreat i ng 

( 8 ) Gas o i l s/cata l yt i c cracker 
feed hydrotreat i ng 

c .  Change i n  total operat i ng costs 

I nc reased I nput 
<Decreased I nput> 

---- B/CD 

____ B/CD 

I ncreased Product i on 
<Pecreased Product i on>  

---- B/CD 

---- B/CD 

____ B/CD 

---- B/CD 

---- B/CD 

I ncreased Ut i l i zat i on 
<Decreased Ut i l i zat i on> 

____ B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

____ B/CD 

I ncreased Costs  
< Decrea s ed C o s t s >  

____ $/CD 

*M i ddl e d i st i l l ates for product i on of #2  d i ese l  fue l , #2  fue l  o i l ,  and s i m i l ar 
products or  i ntermed i ates . 

1 1 _35 
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NAT I ONAL P ETROLEUM COUNC I L  
1 991 SURVEY OF U . S .  P ETROLEUM R EF I N I NG I NDUSTRY 

SECT I ON I I I .  REF I NERY EM I SS I ON SOURCES AND CONTROLS 

Compl ete t h i s quest i onnai re for the refi nery s peci f i ed bel ow . 
I n  the case of jo i ntl y owned refi ner i es, the operat i ng company 
s houl d compl ete the quest i onna i re .  

I f  you have quest i ons o r  need more cop ies o f  the  ques t ionna ire , con t a c t : 

Benj amin Ol iver , J r. ,  NPC , ( 202 ) 393- 6 1 00 
FAX : ( 202) 331 -8539 

OR 
S u s an Ru s sel l ,  SRI International , ( 4 1 5 )  859 - 2640  

FAX : ( 4 1 5 )  859 - 286 1 

Use  the  encl o s ed envel ope to  return this compl eted  que s t ionnaire 
no l ater than January 3 1 . 1 992,  to : 

S urvey Re search Program 
SRI International 

P . O . Box 2246  
Men l o Park , CA  9 4 02 6-2 2 4 6  

Whom shou ld w e  cont.act i f  w e  h a ve ques t ions about  your  responses t o  t h is 
sect ion?  

Name : 

Te l ephone : 

FAX : 
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I NTRODUCT I ON 

I n  re sponse  to  a request  from the  Secretary o f  Energy , t he  Nat i ona l  Petro l e um 
Counc i l ( NPC ) i s  conduct i ng a study o f  the U . S .  refi n i ng i ndustry ' s  c apab i l ­
i ty and fl ex i b i l i ty to meet future product demand . Tas k  groups  cons i st i ng o f  
representat i ves  from N P C  member compan i es h a v e  been respon s i bl e  for 
i d en t i fy i ng the d a t a  needs  and s pec i fy i ng the content of t h e  ques t i onn a i re s . 

The s u r vey i ncl u d e s  both exi st i ng and p l anned U . S .  refi neries , a s  fol l ows: 

• Al l ref i n er i es wi th operabl e capac i ty a s  of  January 1 , 1991 , 
regardl e s s  of whether they were actual l y  in operation on that date . 

• Al l re f i n eries that are pl anned to be operabl e by January 1 ,  1996 . 

Data Tabul at i ons and Con f i dent i a l i ty 

T h e  N P C  h a s  ret a i n ed S R I  I nternat i on a l  to format  t h e  s u rv ey quest i on n a i res  
and to  c o l l e c t  and  tabu l ate the  survey d ata  and prov i de aggregated dat a t o  
t h e  U . S .  pet ro l e um re f i n i ng st udy part i c i pant s , N P C  staff , a n d  contractors 
who w i l l  use  the  d a t a  i n  mat hemat i ca l  model s .  The f i nal report wi l l  be 
s e nt to a l l s u r vey res pondents . SR I I nternat i ona l - - former l y Stanford 
Re s e arch  I n s t i t u t e - - i s  a broad - based , nonprof i t re search  and con s u l t i ng 
organ i z a t i on s e rv i ng c l i ents  i n  i ndustry ,  government , and s e rv i ce 
organ i z a t i on s  wo r l dw i de . 

Ind i v i d u a l  c ompa ny data  from the  survey w i l l  be he l d strictl y  con fi dent i al 
by S R I  and  w i l l  n o t  be rel eased to government , study part i c i pant s , N PC 
s t a ff ,  o r  o t her  cont ractors . The on l y  S R I  s taff who wi l l  h ave acce s s  to  t h e  
d a t a  are S u rvey Re s e a rc h Prog ram staff and Ms . Susan  Le i by ,  a n  S R I  proce s s  
eng i n e e r , who  w i l l  a s s i s t  Survey Re search  Prog ram s t a ff i n  rev i ew i ng t h e  
q u e s t i o n n a i re s  and  w i l l  b e  a v a i l abl e i n  the  event  o f  any d i ff i c u l t i e s i n 
q u e s t i o n n a i re  i n t e rp re t a t i on .  Conf i dent i a l I n format i on Agreements  prep ared 
by the  N PC h av e  been executed by SR I man ageme n t , i nd i v i du a l  Survey Re s earch  
Prog ram staff , and  Ms . Le i by commi tt i ng thems e l ves  to  these  d ata  handl i ng 
p rocedu res .  

S R I In t e rnat i on a l  w i l l  re l ea s e  the aggregated data  t o  N PC s t udy part i c i p a n t s  
o n l y whe n  s u f f i c i e n t d a t a  are a v a i l ab l e to p e rm i t agg reg at i on i n  a manner 
t h a t  wo u l d not  d i s c l o s e  i nd i v i d u a l  operat i on s . Onc e  the  d a t a  h ave been 
agg reg ated , acce p t ed by the  NPC , and reported , a l l i nd i v i d u a l res pon s e s  w i l l  
be  dest royed . 
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Overvi ew o f  the I n formati on Requested 

The 1 99 1  Survey of U . S .  Petro l eum Ref i ners cons i st s  of 1 0  sect i on s , a s  
outl i ned bel ow . Th i s  i s  Sect i on III. 

I. Percep t i o n s  of the i mpacts  of regul a tory req u i rements  on  the  
ref i n e ry ' s operat i ons  i n  1 99 5  and  2000 . 

II. Ref i nery fac i l i t i e s ' capabi l i t i es and ut i l i zat i on ,  feedstocks , and  
p roduct y i e l d s - - actual  1 990 d ata and as  ant i c i pated for 1 99 5 . 

III. Refi nery emi s s i on s ources and control s .  

IV. Econom i c i mp acts o f  env i ronmental  regul at i o n s  o n  ref i n e r i e s - - bo t h  
h i stor i ca l  and ant i c i pated costs . 

V .  D i s tr i but i on and transport modes  of  product s from refi n e r i e s  among  
n a t i ona l  reg i on s - - 1 990 and  1 995 . 

VI . Expect at i on s  regard i ng the  1 9 9 5  s uppl y and  d i s t r i but i on o f  
oxygenate s , corporate-wi de . 

VII. V ar i o u s  i s s u e s  concern i ng term i nal s ,  i nc l u d i ng s u pp l y  o f  prod uct , 
capac i ty ,  and env i ronmental l y  rel ated cost s . 

V I II .  V ar i o u s  i s s u e s  concern i ng p i pel i ne s , i nc l ud i ng c apac i ty ,  product  
s egreg at i on s , and costs . 

I X .  T a n ker , barg e , ra i l , and tru c k  tran s port c o s t s . 

X .  Fore i gn ref i nery and suppl y i s sues , i nc l ud i ng l i kel y product 
s pec i f i c at i o n s  i n  other nat i o n s  i n  1 995 and  2000 . 

A separate  quest i on n a i re on the supp l y and d i str i but i on o f  oxygenates  i s  
be i ng sent  to compan i e s that  bl end- oxygenates  w i t h  petro l eum product s but  do  
not produce  petrol eum products .  

Purposes for the I n format i on Requested 

The NPC needs  your  company ' s respon s e s  to th i s  que st i on n a i re to h e l p b u i l d  a n  
accurate p i cture of  the  current and  ant i c i pated fut u re c apab i l i ty and 
fl ex i b i l i ty of  the n at i on ' s ref i ner i e s . Th i s  i n fo rm at i on ,  agg reg ated a c ro s s  
a l l re s pondent s ,  w i l l  compr i se a maj o r  component o f  the  N PC ' s  res pon s e  t o  the  
Secretary of  Energy . The aggreg ated s urvey resu l t s  al so  w i l l  be u s ed t o  
va l i date i ndustry mode l s .  

i i 
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For  u se  i n  the  mat hemat i ca l mode l s ,  the  s urvey re su l t s  w i l l  be  s uppl emented 
w i t h  aggregate 1 99 0  operat i ng d ata from the  Department of E n e rgy ' s Energy 
I n format i on Admi n i s t rat i on reports and the  j udgments  o f  t h e  i nd u stry expert s 
on  the  N PC study g roups . Use o f  these  t hree s o u rces o f  i nfo rmat i on w i l l  h e l p 
to  e n s ure t h at the  model s prov i de val i d  representat i on s  o f  t h e  i nd u s t ry and do  
not  under- or ove r - state  i ndustry capab i l i ty o r  fl ex i b i l i ty .  

Th i s  sect i on asks for i n format i on about refi nery fac i l i t i e s and  env i ronmenta l  
control s currentl y  i n  p l ace or  p l anned for a spec i fi ed date  i n  the  future . 
The  i nformat i on w i l l  be u s ed to model the  i mpact of future e n v i ronmenta l  
reg u l at i on . 

Survey Acronyms and Abbrevi at i ons 

NOT E : The abbrev i at i on s  bel ow refer to the  way i n  wh i ch t h ey are u s ed i n  t h i s  
sect i on of t h e  quest i onn a i re .  

% Percent 
# Number 
B Barrel s 
CAA C l ean A i r Act 
FCCU F l u i d  cata l yt i c crac ker un i t  
FPCD F i na l  part i cul ate control dev i c e s  
LT/D Long ton s per d ay 
MM M i l l i on 
MMB M i l l i on barrel s 
MTR M i n i mum Techno l ogy Req u i rement  
PRV Pressure rel i ef val ve  
RCRA Resource Con servat i on and Recovery Act 
SWMU S o l i d  was te man agement un i t  

i i i 
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SECT I ON I I I .  REF I N ERY EM I SSI ON SOURCES AND CONTROLS 

NOTE : I NCLUD E  ONLY THE O I L  PORT I ON OF A REF I NERY I F  TH I S  FAC I L I TY HAS BOTH 
O I L  AND CHEM I CAL OPERAT I ONS. 

1 . I nd i cate whether t h i s ref i nery i s  current l y  i n  an att a i nme n t  o r  
n on - atta i nment area wi th  reg ard t 6  e a c h  o f  the  fo l l ow i ng em i s s i o n s : 
(CIRCLE ONE NUMBER FOR EACH KIND OF EMISSION} 

Att a i nment Area Non - Att a i nment Area 

a .  Ozone  1 2 

b .  Carbon monox i d e  1 2 

c .  Part i cu l ates 1 2 

d .  Su l fur d i ox i de 1 2 

e .  N i trogen ox i de s  1 2 

2 .  Red undancy for unp l anned s hutdown s of  s u l fur p l ant s , s u l fur t a i l g a s  
p l ants , o r  F C C U  f i n a l  part i c u l ate control  dev i c e s  ( F PCD ) : 
By the end o f  1 995 , how much capac i ty wou l d y o u  have  to add to a l l ow 
cont i n ued normal o perat i on of  th i s  ref i n e ry i n  the  event o f  an unp l anned 
s h utdown of  t h i s refi nery ' s l argest s u l fur p l ant , l arge s t  s u l fur t a i l gas  
p l ant , o r  l argest  FCCU F PCD? 

Answer " 0 " if you w i 7 1  h ave t o t a l redundancy by 1995 for the refi nery ' s 
l a rgest  p l ant  or  FPCD; answer "DNA " (does no t app ly) i f  ref i nery does not  
h a ve a su l fur p l an t , su l fur t a i l  gas p l an t , or FCCU . 

a .  L arge s t  s u l fur p l ant 

Capac i ty Needed to  Be Added 
to Prov i de Tot a l  Redundancy  

b .  Larg e s t  s u l fur t a i l ga s  p l ant  

____ LT/D 

____ LT/D 

c .  L argest  FCCU F PC D  _____ % of  tota l  c apac i ty operated 

d .  Type of  FCCU F PCD : 
(CIRCLE ONE NUMBER) 

Wet scru bber . . . 1 

E l ectro s t at i c  prec i p i tator  2 

Bag h o u s e  3 

Cyc l ones  . . . . . . . . 4 

Other  . . . . . . . . . 5 

3 .  By the end of 1 9 9 5 , how many hydrocarbon pre s s ure  re l i ef v a l ves  ( PRV s )  
i n  t h i s refi nery w i l l  be des i gned to rel ea se  t o  the  atmo s phere?  

(CIRCLE ONE NUMBER) 

1 0  or fewer . 1 

1 1  to 1 00 .  . 2 

1 0 1  to  200  . 3 

More t h an 200 . 4 

I I  I - 1 

N-63 



4 .  By the end of 1 995 , how many l arge crude co l umns and other  fract i on ­
ators  i n  t h i s ref i nery w i l l  h ave PRVs t h at are des i gned t o  re l ea se  t o  t h e  
atmo s p here? (No t e :  These PRVs a l so are inc l uded in  Quest ion 3 . }  

a .  N umber of c rude col umn s t hat rel e a s e  to  the  atmosphere : 

b .  N umber of  other  frac t i onators that  rel ease  to t h e  atmo s p h ere : 

5 .  At t h i s ref i nery , what was the  average d a i l y  vol ume of treated wate r  
effl uent  t h at w a s  d i s c h arged dur i ng 1990? 

a .  

b .  

___ mi l l i on g a l l on s  o f  p roce s s  water per d ay dur i ng 1990 

___ mi l l i on g a l l on s  of  stormwater per  day d ur i ng 1990 

6 .  By the end of 1995 , what  w i l l  be the  h i g he st  l evel o f  was t e  water 
t reatment at  th i s refi n e ry? 

P r i mary ( o i l /water s eparat i on )  

( CIRCLE ONE NUMBER) 

. . 1 

Second a ry ( b i o l og i ca l  treatment ) . . . . . . . . . 2 
Te rt i a ry ( fo r  examp l e ,  fi l trat i on ,  act i vated carbon ) . . .  3 

7 .  G i ve n  the  current  reg u l atory env i ronment i n  your are a ,  how l i kel y i s  i t  
t h a t  rece i v i ng body ( fo r  examp l e ,  l ake , bay ) sed i ment s w i l l  be an i s s ue  
at  t h i s refi nery before the end o f  1995? 

H i gh l y  
U n l i ke l y 

1 

(CIRCLE ONE NUMBER) 

U n l i kel y 

2 
Pos s i bl e  

3 

L i kel y 

4 

H i g h l y  
L i kel y 

5 

8 .  By the end of 19 9 5 , what  wi l l  be t h i s ref i n e ry ' s  s t o rmwater  s urge 
( t h a t i s ,  storag e )  capac i ty? 

____ m i l l i on ga l l ons  

9 .  Wh a t s tormwater s urge ( that i s ,  s torag e )  capac i ty woul d be requ i red for 
a 1 0 -ye a r , 24 - hour  s t o rm at t h i s  refi nery l ocat i on ?  (No t e :  Assume 
t h a t  s t o rm runoff tha t meet s  federa l s t andards i s  d i sch a rged [afte r  
f i rs t  f 1  us  h) . )  

____ m i l l i on ga l l on s  

I I  I - 2  
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1 0 .  By the end o f  1 995 , wh at percentage o f  th i s re f i n e ry ' s proc e s s  w a s t e  
wat e r  w i l l  be  segreg ated from s t o rmwater? 

(CIRCLE ONE NUMBER) 

2 5% or l e s s  . 1 

26% to 50% . 2 

5 1% to 7 5% 3 

More t h a n  75% . • 4 

1 1 . By the e nd of 1 9 9 5 , what percentage o f  t h i s  re f i n e ry ' s proce s s  w a s t e  
w a t e r  sy s t em p i p i ng w i l l  be above ground? 

(CIRCLE ONE NUMBER) 

2 5% or l e s s  1 

26% to 50% . 2 
5 1% to 7 5% 3 

More t h a n  7 5% 4 

1 2 .  By the end of 1 995 , approx i mat e l y how many l i n e a r  feet o f  
be l ow - g round  s ewer system p i p i ng ( seg reg ated proc e s s  w a s t e  w a t e r  a n d  
proce s s  w a s t e  wate r  comb i n ed w i t h  s t o rmwa t e r  a n d/or s an i t a ry w a s t e  
wat e r )  w i l l  t h ere be  at t h i s  r e f i nery l oc at i o n ?  

1 0 , 000 o r  fewe r l i n e a r  feet . 

1 0 , 00 1  t o  50 , 000 l i n e a r  feet . 

50 , 00 1 t o  1 00 , 000  l i n e a r  fe et 

1 00 , 00 1 to 500 , 000 l i n e a r  feet 

More t h a n  500 , 00 0  l i n e a r  feet 

( CIRCLE ONE NUMBER) 

1 

2 

3 
4 

5 

1 3 . By the end o f  1 99 5 , a p p rox i mate l y  how many l i n e a r  feet o f  re f i n ery 
p r oc e s s  p i p i ng i n  l i q u i d hyd roc arbon serv i ce w i l l  be underground  
( i n c l ud i ng o f f - s i t e s ) ?  

( CIRCLE ONE NUMBER) 

1 0 , 000 o r  fewe r l i n e a r  fee t  . 1 

1 0 , 00 1  t o  1 00 , 0 0 0  l i n e a r  fe et  2 

1 00 , 00 1 t o  500 , 000  l i n e a r  feet  3 

500 , 00 1 t o  2 , 000 , 000 l i n e a r  feet 4 

More t h a n  2 , 000 , 000  l i n ear feet 5 

1 1 1 - 3 
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1 4 . A s s um i ng a l l n o n - M i n i mum Tech n o l ogy Req u i rement ( MTR } *  s u rface 
i mp o u n dmen t s , a s  defi ned under RCRA ,  must be mod i f i ed or c l o s ed . . .  

a .  What  i s  the  total  acreage of s u rface i mp o u ndme n t s  t h a t  w i l l  be 
u pgraded to MTR after the end of 1995? 

Tot al  a c reage : _____ acres 

b .  W h a t  i s  t h e  total  vol ume o f  the s urface i mpoundme n t s  t h at w i l l  be  
repl aced wi t h  abov e - ground s t orage t a n k s  a fter the end o f  1 995? 

Tot a l  v o l ume o f  t a n k s : _____ m i l l  i on gal l on s  

c .  W h a t  i s  the t o t a l  acreage o f  s u rface i mpoundmen t s  that w i l l  b e  c l o sed 
a n d  not repl aced after the end of 1 995? 

Tot a l  acreage : _____ acres 

1 5 .  I f t h is refinery f i l ed RC RA Part B appl i cat i on ( s } , p rov i de t h e  fo l l ow i ng 
i n fo rmat i o n wi t h  reg a rd t o  the i n act i ve s o l i d  was t e  managemen t  u n i t s  
( SWMU s )  ( t h at i s ,  s u rface i mpoundment s ,  l an d f i l l s , waste p i l e s , and l and 
tre atment u n i t s )  t h at are ant i c i pated t o  be at th i s  refi n e ry l oc at i on 
by the end of 1 995 : 

0 C i rc l e  th i s  "0"  and skip to  Quest i on 1 7  i f  th i s  
refi nery d i d  no t fi l e  RCRA Part 8 app l icat ions . 

a .  App roxi mate t o t a l  q u a n t i ty o f  nonhazardo u s  waste 
( a s d e f i n ed under RC RA ) i n  t h e s e  i n act i ve SWMU s 
by the end of 1995 : 

b .  Approxi mate t o t a l  q u a n t i ty of  h a z a rd o u s  waste  
( a s def i ned u n d e r  RC RA )  i n  these  i n act i ve SWMU s 
by the end of 1 995 : 

c .  Approximate percen t a g e  of the h az a rd o u s  waste  
t h at i s  antic i p a ted to  be c l eaned u p  by the end 
of 1 995 : 

___ c u b i c yard s 

___ cubic yard s 

% ---

1 6 .  By the end of 1 99 5 , do  y o u  antic i pate h a v i ng any act i ve SWMU s at t h is 
refinery l ocation ( exc l u d i ng s urface i mpou ndments  a s s o c i a t e d  wit h  was t e  
water  t reat ment ) ?  

Y e s  

N o  

1 

2 - - - > I F  NO , SK I P  TO QUEST I ON 1 8  

*MTR for s urface i mpoundment s under RC RA inc l udes s econd ary cont ain ment  and 
l eak detection . 

I I I  - 4  
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1 7 .  Prov i de the  fo l l owi ng i nformat i on for act i ve SWMUs ant i c i p ated t o  be at 
t h i s  refi nery l ocat i on by the end of 1 99 5  ( excl ud i ng s urface 
i mpoundment s  a s soc i ated w i t h  waste water t reatmen t ) : 

a .  H azardo u s  was te ( a s def i ned under RCRA ) 

( 1 )  Tot a l  waste vo l umes ant i c i pated for 
these  un i t s by the end of 1 995 : 

( 2 )  E s t i mated tota l  capac i ty for t hese  
un i t s a t  the end o f  1 995 : 

( 3) E s t i mated rema i n i ng capac i ty for 
these  un i t s at the end of 1 995 : 

b.  Nonhaz ardous  waste ( a s def i ned under RCRA )  

( 1 )  Tot a l  waste vol umes ant i c i pated for 
t h e s e  un i t s by the end of 1 995 : 

( 2 )  E s t i mated total  capac i ty for t h e s e  
un i t s a t  the end o f  1 9 9 5 : 

( 3) E s t i mated rema i n i ng c apac i ty for 
t hese  un i t s at the end of 1 995 : 

___ cub i c  yard s 

___ cub i c yard s  

___ cub i c yard s 

___ cub i c yard s 

___ cub i c  y a rd s  

___ cub i c yard s  

1 8 .  I n  add i t i on t o  the  vol umes o f  mater i al  i dent i f i ed i n  Que s t i o n s  1 5  and  1 7 ,  
what i s  the  est i mated vol ume o f  hydrocarbon contam i n ated s o i l , i ncl ud i ng 
Are a s  of Concern ( AOC s ) ,  t h at wi l l  requ i re remed i at i on at  t h i s ref i n e ry 
after the end of 1 995?  
(Ca l cu l a te  vo l ume by us ing known a reas at  an est ima t ed a ve rage depth . )  

_____ cub i c yard s  

1 9 .  I nd i c ate t h e  ground water  mon i tor i ng sys t em ( s )  a nt i c i p ated  at t h i s  
ref i n e ry l ocat i on by the end of  1 9 9 5 . 

(CIRCLE A L L  THAT APP L Y} 

None  . .  

Per i meter 

Groups  of  SWMU s 

I nd i v i du a l  SWMUs 

1 
2 
3 

4 

I l l - S  
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20 . By the end of 1 9 9 5 , what k i nd o f  hydrocarbon and ground water  recovery 
and  t reatment  system ( s )  i s  th i s refi nery l ocat i on ant i c i pated to  h ave? 

(CIRCLE ALL  THAT APPL Y) 

None  . . I 
Per i meter 2 

Barri er ( s )  3 

Groups  of  SWMUs . . 4 

I nd i v i dua l  SWMUs 5 

2 1 .  Pro v i de you r  best e st i mates w i t h  regard t o  the fol l ow i ng i n fo rmat i on about 
t a n k s  t h at are ant i c i pated to be avai l abl e for l i ght ( g reater than 0 . 7 5 
p s i vapor  p re s s ure ) and heavy hyd rocarbon serv i c e  at t h i s  ref i nery 
l oc at i on at the end of 1995 : 

a .  Tanks for l i ght  
( >  0 . 7 5 p s i  
v a por p re s s ure ) 
hydroca rbons  

b .  T a n ks for heavy 
hyd rocarbon s 

Total  
C apac i ty 

Number ( M i l l i on s  
o f  Tan ks of Barrel s )  

___ MMB 

___ MMB 

Percent Equ i pped 
w i th Leak 

Conta i nment and 
Detec t i on 

( fo r  Exampl e ,  
Doubl e - Bottoms ) 

% ---

% ---

Percent 
Equ i pped wi t h  

Doubl e Seal s 
o r  Equ i va l ent  

% ---

2 2 . By the end of  1 995 , about how many of the  tanks  i dent i f i ed i n  
Que s t i on 2 1  w i l l  be l e s s  t h an 40 years o l d ,  abo u t  how many w i l l  be 40 o r 
more years  o l d ,  and wh at w i l l  be the approx i mate tota l  c a pac i ty o f  t h e s e  
tank s ? 

N-68 

Tank Age by End  of  1 995  

a .  Le s s  than  40 years  

b .  40  or  more years  

Number  
o f  Tan ks  

I I I  - 6 

Tot a 1 C apac i ty 
( M i l l i on s  o f  B arre l s )  

____ MMB 

____ MMB 



z I 
0"1 
1.0 

NAT I ONAL P ETROLEUM COUNC I L  
1 9 9 1  SURVEY O F  U . S .  P ETROLEUM REF I N I NG I NDUSTRY 

SECT I ON I V .  ECONOM I C  I M PACTS O F  ENV I RONMENTAL REGULAT I ONS ON REF I NERI ES 

Compl ete th i s  q uest i onna i re for the refi nery s pec i f i ed bel ow . I n  the case 
of  j o i ntl y owned refi ner i es ,  the o perat i ng company s houl d compl ete the 
q ues t i onna i re .  

I f  you have ques t j ons o r  need more cop j es of the quest j onna j re ,  contact : 

Benj am i n O l i ver , J r . , N PC , ( 202 ) 393 - 6 1 00 
FAX : ( 2 02 ) 33 1 - 8539  

OR  
S u s an Ru s s e l l ,  S R I  I n ternat i ona l , ( 4 1 5 )  859 - 2640  

FAX : ( 4 1 5 )  859 - 286 1 

U se  the  enc l o s ed enve l ope  to  return  t h i s comp l eted q u e s t i on n a i re 
no l ater than January 3 1 . 1 992 , to : 

Su rvey Re search Program 
S R I  I n ternat i on a l  

P . O .  Box 2246  
Men l o P ark , CA 9402 6 - 2 246 

Whom shou l d  we con t ac t  j f  we h a ve ques t j ons about  you r  responses t o  t h j s  
sect j o n ?  

N ame : 

Te l ephone : 

FAX : 





z I 
-....] ....... 

I NTRODUCT I ON 

I n  re s po n s e  to a reques t from t h e  S e c re t a ry o f  
Energy , the  Nat i on a l  Pe t ro l eum Counc i l  ( N PC )  i s  
conduct i ng a s t udy o f  t h e  U . S .  re f i n i ng i nd u s t ry ' s 

c a p a b i l i ty and f l ex i b i l i ty to  mee t f u t u re p rod u c t 
demand . T a s k  groups  cons i s t i ng o f  r e p re s e n t a t i v e s  
from N P C  member compan i e s h a v e  been  r e s p o n s i b l e  for  
id e n t i fy i ng t h e  d a t a  n e e d s a n d  s p e c i fy ing t h e 
content  o f  the  q ue st i on n a i re s . 

The s urvey i ncl udes both exi s t i n g  and p l anned U . S .  
refi ner i es ,  as  fol l ows : 

• Al l refi ner i es wi th  operab l e capac i ty as  
of  January 1 ,  1 99 1 , regard l ess  o f  whether 
they were actual l y  i n  operat i on on that 
date . 

• Al l refi ner i es that are p l anned to be 
operabl e by January 1 ,  1 99 6 . 

Data Tabul at i ons and Con f i dent i a l i ty 

The  N PC h a s  ret a i ned S R I  I n ternat i on a l  to  format 
the s u rvey quest i on n a i re s  and to  c o l l ect and 
tabu l ate  the survey data and prov i de agg reg ated 
data  to  t h e  U . S .  petrol eum re f i n i ng s tudy 
part i c i pant s , NPC s taff ,  and contractors  who w i l l  
u s e  t h e  d ata  i n  mathema t i c a l  mod e l s .  The f i na l  

i 

report wi l l  be s ent to a l l s urvey res pondents . 
SR I I n t e rn a t i on a l - - formerl y S t a n ford Re search  
I n s t i t u t e - - i s  a broad - ba s ed , n onpro f i t rese arch and 
c o n s u l t i n g o rg a n i z at i on s erv i ng c l i e n t s  i n  
i nd u s t ry ,  g o ve rnmen t ,  and s e rv i ce o rgan i z at i ons  
wo r l dw i d e . 

I nd i v i d u a l  comp any data  from t h e  s u rvey w i l l  be 
h e l d s t r i ctl y confi dent i a l  by S R I  and  w i l l  not 
be re l e a s ed to  government , s tudy p a rt i c i p ants , N PC 
s t a ff ,  or  o t h e r  contractors . T h e  on l y  S R I  s taff 
who w i l l  have acce s s  to the d a t a  are S urvey 
Re s earch  Program staff and  M s . S u s a n  Le i by ,  an S R I  
proce s s  e ng i neer , who w i l l  a s s i st S u rvey Re search 
Program s t a ff i n  rev i ew i ng  the que s t i o n n a i res  and 
w i l l  be ava i l ab l e i n  the  event of a ny d i ff i cu l t i e s 
i n  q u es t i on n a i re i n terpre t a t i on .  Con f i dent i al 
I n fo rmat i on Agreements  prepared by t h e  N PC h ave 
been executed by S R I  manageme n t , i nd i v i dua l  Survey 
Re s earch  Program staff ,  and  Ms . Le i by comm i tt i ng 
t h ems e l ve s  t o  t he se  data  h and l i ng p rocedure s . 

S R I  I nternat i ona l  w i l l  re l ease  the  aggregated data  
t o  NPC  st udy part i c i pants  o n l y when  s u ff i c i ent data  
are a v a i l ab l e to  perm i t aggreg at i on i n  a manner 
that wou l d not  d i sc l ose  i nd i v i d u a l  operat i on s . 
Once t h e  d a t a  h ave been aggreg ated , accepted by the  
N PC , and reported , a l l i nd i v i d u a l  res pon ses  w i l l  be  
destroyed . 
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Overv i ew o f  the  I n format i on Requested 

The overal l s u rvey i s  d i v i ded i n to 10 sect i on s , a s  
out l i ned bel ow . Th i s  i s  Sect i on I V . 

I .  Perc ept i on s  o f  the i mpac t s  o f  reg u l atory 
requ i rement s o n  the re f i nery ' s  operat i on s  
i n  1 99 5  and 2000 . 

I I .  Refi n e ry fac i l i t i es '  c apabi l i t i e s and 
u t i l i zati on , feedstocks ,  and product 
y i el d s - - actual 1 990 d ata and as 
ant i c i pated for 1 995 . 

I I I .  Ref i nery emi ssi on source s and contro l s .  

I V . Econom i c i mpacts of  env i ronmental 
regulat i o n s  on refi ner i e s--bot h  h i s t o r i cal  
and ant i c i pated c o s t s . 

V .  D i s t r i buti on and tran s port mod e s  o f  
products  from ref i ner i es among nat i onal  
reg i ons-- 1 990 and 1 995 . 

V I . Expectat i ons reg ard i ng the  1 99 5  supply and 
d i s t r i but i on of oxygenate s, 
corporate-w i de . 

V I I .  V a r i o u s  i s s u e s  concern i ng term i n a l s,  
i nc l ud i ng supply of produc t ,  capac i ty ,  and 
env i ronmentall y rel ated costs . 

V I I I .  Var i o u s  i ssues concern i ng p i pel i nes , 
i nclud i ng capac i ty ,  product seg reg at i ons, 
and costs .  

I X .  T a n ke r ,  barg e , ra i l , and truck  tran s port  
cos t s . 

X .  F o re i g n re fi nery and s u p p l y i s s u e s , 
i nc l ud i ng l i ke l y product  s pec i f i c at i o n s  i n  
othe r n at i on s  i n  1 995 and  2000 . 

i i 

A separate  que s t i on n a i re on t h e  s u pp l y  and 
d i s t r i but i on o f  oxygenates i s  be i ng sent  to  
compan i e s t h at bl end  oxygenates  w i t h  petro l eum 
produc t s  but do  not  p roduce petro l eum p roduct s .  

Purposes  for  the I n formati on Requested 

The NPC need s your company ' s responses  t o  t h i s 
que s t i onna i re to  h e l p bu i ld an accurate p i c t u re o f  
t h e  current and anti c i pated future capab i l i ty and 
fl ex i b i l i ty of the nati on ' s ref i n i ng i ndustry to 
supp l y  i ts customers ' needs . Th i s  i n fo rmat i on ,  
aggreg ated across all respondents , w i ll compr i se  a 
maj or  component of  the  NPC ' s response to  t h e  
Secretary of  Energy . The aggreg ated survey re s ults 
al so w i l l  be used to val i date i ndustry model s .  

For  u s e  i n  the  mathemat i cal  mode l s ,  t h e  s u rv ey 
resul ts w i l l  be suppl emented wi th  agg reg ate 1 990 
operat i ng data from the Department o f  Energy ' s  
Energy I n format i on Admi ni strati on reports  and the  
j udgments o f  the i ndustry experts on the NPC s tudy 
groups . Use of t hese three source s of  i nformati on  
wi l l  help to  ensure th at the model s prov i de va l i d  
repre s entati ons of the i ndustry and d o  not  unde r ­
or over-state i nd u s t ry capab i l i ty o r  fl ex i b i l i ty .  

Th i s  s ect i on a s k s  for h i stor i c a l  and proj ected 
i nformat i on on the  capi tal costs ,  operat i ons and 
ma i ntenance expenses , remed i ati on expend i ture s , and 
permi ts to con struct new or revamped fac i l i t i e s as  
a res ul t of env i ronmental reg ulati ons and approved 
l eg i s l at i on as  of  December 3 1 , 1 990 . 
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I NSTRUCT I ONS AND DEF I N I T I ONS 

Convent i ona l  gasol i ne = F i n i s h ed g a s o l i ne o t h e r  
t h an ga so l i ne t h a t  mee t s  government  regu l at i on s  for 
CO and ozone non - at t a i nment  area s . 

Motor gasol i ne s u bgrades = Mo s t l y f i n i s hed 
ga so l i ne t hat  req u i re s  oxygen ate add i t i on a t  
term i n a l s to  meet  t h e  s pec i f i c at i o n s  for 
convent i on a l , reformu l ated , o r  oxygen ated 
gaso l i ne s . ( Al s o  re ferred to  by E PA a s  re f i ned 
bl end stoc ks  for  oxygenate  b l end i ng ,  or  RBOB . )  

Oxygenated gasol i ne (OG)  = F i n i s hed g a so l i ne t h a t  
meets  t h e  m i n i mum oxygen content  req u i rement for 
gaso l i ne s o l d i n  CO  non - att a i nment  are a s  i n  w i nter  
mon t h s  but does  n o t  meet  RFG  spec i f i c a t i on s  ( s ee 
be l ow } for ozone n on - at t a i nment  a reas . 

Reformu l ated gasol i ne ( RFG) = F i n i s h ed g a s o l i ne 
t h at meet s a l l req u i reme n t s  for refo rmu l ated 
ga so l i ne i n  ozone n o n - at t a i nment  are a s  and , i f  
nece s s ary ,  for CO n o n - att a i nment  are as . 

i i i 

Survey Acronyms and Abbrev i at i ons 

NOTE : The a bbrev i at i on s  bel ow refer to the way i n  
wh i c h t h ey a re u s ed i n  t h i s s ect i on o f  t h e  
que s t i on n a i re .  

$ 
% 
AP I 
BOO 
CAA 
C F R  
co 
coo 
CWA 
E I A 
FCC  
MM 
NESHAP 

NPOES  

OG 

OPA 
PHA 
RCRA 

Reg s 
RFG  

RV P 
so2 

U . S .  d o l l ars  
Percent  
Ame r i can  Petro l eum I n s t i tute  
B i ochem i c a l  oxygen  demand 
C l ean  A i r Act 
Code of Federal  Regu l at i on s  
C arbon monox i de 
Chem i c a l  oxygen  demand 
C l ean  Water Act 
Energy I n fo rmat i on Adm i n i s t r at i on 
F l u i d  c ata l yt i c  c rac ker 
Mi 1 1  i on 
Nat i on a l  Emi s s i on St andard for 

Hazardous  A i r Po l l utant s 
Nat i on a l  Pol l utant  D i scharg e  

E l i m i n at i on Sys t em 
Oxygenated g a s o l i ne ( see at l eft 

for def i n i t i on )  
O i l Po l l ut i on Act o f  1 990 
Proce s s  h azard s  a n a l ys i s  
Re source Con servat i on and Recovery 

Act 
Regu l at i on s  
Reformu l ated g a s o l i ne ( see at  l eft 

for defi n i t i on )  
Re i d  vapor  pre s s u re 
Su l fu r d i ox i de 
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SECT I ON I V .  ECONOM I C  I MPACTS O F  ENV I RONMENTAL REGULAT I ONS O N  REF I NE R I ES  

NOT E : I NC LUDE ONLY THE O I L  PORT I ON O F  A REF I NERY I F  TH I S  FAC I L I TY 
HAS BOTH O I L  AND CHEM I CAL OPERAT I ONS . 

1 .  H i stor i ca l  expend i t ures : F i l l  i n  t h e  tab l e on  
t h e  fac i ng page to  i nd i c ate  t h i s  re f i nery 
fac i l i ty ' s c a p i ta l  and a n n u a l  expend i tures  from 
J a n u a ry 1 ,  1 986, through December 31 , 1 990 , for 
each  of the l i sted k i n d s  of  env i ronment a l  
i s s u e s . I f  t h i s  fac i l i ty h a s  both  o i l and 
chem i c a l  operat i on s , i nc l ude on l y  the o i l 
port i on of  t h i s  refi nery ' s expend i tu re s . 

D i rect i ons : Mos t  of t h i s  i nfo rma t i on can be 
obt a ined from pre v i ous  repo rt s prepa red fo r the 
1986 through 1990 annua l f i l ings of Form MA -200 
w i th t he U . S .  Depa rtment  of  Commerce . (For  
your i nforma t ion , a copy o f  th i s  fo rm ,  
inc l ud i ng def i n i t i ons and i ns t ruct i ons , i s  
a t t a ched t o  t h i s  ques t i onna i re . )  F i l l  i n  
i nfo rma t i on on l y  for the  yea rs i n  wh i ch the 
MA -200 fo rms were prepared . 

Opera t i ons and Ma intenance Expenses : Amounts  
entered i n  these co l umns fo r each type of  
env i ronmenta l po l l ut ant  shou l d  be  the  sum of  
I tems 3 and 4 on Fo rm MA - 200 , except : 

• Do no t i nc l ude deprec i a t i on cos t s . 

• Add ref i nery remed i a t i on co s t s ,  such as 
co rrect i ve act i on .  

( cont i n ued ) 

I V - 1 

Cap i t a l Expendi tures : 

• Amounts  for a i r- re l a ted i ssues shou ld  
be the  amount s  ent e red fo r I t em 6 ,  
l i ne c ,  on Form MA -200 for the yea rs 1986 
through 1990 . 

• Amount s  for wa ter- re l a t ed i ssues shou ld  
be the  amount s  entered for I t em 7 ,  
l i ne c ,  on  Form MA - 200 for the  yea rs 1986 
through 1990 . 

• Amount s  for hazardous  and nonhazardous 
so l id waste  i s sues shou l d  be the amount s  
entered for I t em 8 ,  l ine a ,  o n  
Form MA - 200 for t h e  yea rs 1986 through 
1990 . 

Expres s  amounts i n  then -current dol l ars ( that 
i s ,  the dol l ar amounts recorded when 
expended ) .  
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1 .  H i stor i ca l  ExDenditures ( concl uded ) 

T�ge of Env i ronmenta l  Exgeodi tur� 

a .  Ai r - rel ated costs  

b .  Water- rel ated cos t s  

c .  Hazardous  and nonh azardou s  
sol i d -waste - rel ated c o s t s  
( i nc l ud i ng remed i at i on ,  
sp i l l s , etc . )  

d .  Was a percentage of  
operat i ng un i t  ( for  
exampl e ,  FCC ) costs  
i nc l uded in  annual  
env i ronmental  operat i on s  
and ma i ntenance expen se s? 
(CIRCLE ONE NUMBER 
FOR EACH YEAR) 

Yes 

No 

1 986 
Oper . & 

Ma i nt .  Cap i ta 1 

Expenses Expend . 

(S Ill) IS MMl 

s $ 

$ $ 

s $ 

1 

2 

HI�IQBICAL �O�T INFORMATIQN : 

1 987 1 988 1 989 
Oper . & Oper . & Oper . & 

Ha i nt . Cap i t a l  Ha i nt .  Cap i ta 1 Ma i nt .  Cap i ta 1 
Expenses Expend . Expenses Expend . Expenses Expend . 

Is Ill) IS MM) IS 111 1 IS HMJ IS HM) IS 111 1 

$ $ $ $ $ $ 

$ $ $ $ $ $ 

$ $ $ $ $ $ 

1 1 1 

2 2 2 

I V - 2 

1 990  
Ope r .  & 

Ha int . 

Expenses 

$ 

s 

$ 

IS MM) 

Cap i ta 1 
Expend . 

IS Ill ) 

$ __ 

s __ 

$ 

1 

2 
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2 . Pro jected e n v i ronme n t a l  expend i t ure s : What  a re 
th i s  refi nery fac i l i ty ' s proj ected operat i on s  
a nd  ma i nten ance  expen ses  for 1 995 , and wh a t  a re 
i t s tota l  one - t i me expen s e s  and tota l  c ap i t a l  
expend i ture s d u r i ng the  5 -yea r  per i od from 
January 1 .  1 9 9 1 , t hrough December 3 1 , 1 99 5 , a s  a 
resu l t of  regu l at i ons  and approved l eg i s l at i on 
a s  of  December 3 1 , 1 990?  I nc l ude expend i t ures  
res u l t i ng from the  C l ean  A i r Act Amendments  of  
1 990  and expected reg u l at i on s  from t hose  
amendments . 

Tvoe of Env i ronmental Exoend i ture 

a .  A i r - rel ated cost s 2 

b .  Water - re l ated costs  

c .  Hazardous  and  nonhazardous  so l i d -waste ­
re l ated co st s  ( i nc l ud i ng remed i at i on ,  
s p i l l s , etc . )  

d .  Reformu l ated - fue l s - re l ated costs  ( for  
examp l e ,  RFG , OG , h i ghway d i ese l  fuel , 
Ca l i forn i a  veh i cu l ar d i ese l  fuel , and 
a s soc i ated new t ankage ) 

e .  Process  s a fety - re l ated costs  

Fo r def in i t i ons  of cos t  c a tego r i es , u se  same 
defi n i t i ons  as  on  page I V- 1 .  I n  add i t ion , 
fo l l ow the  d i rect i ons  be l ow .  

• Prov ide cos t s  re l a t ed t o  process s afety 
management tha t a re expended in response t o  
API RP 750 or  o ther S t a t e  and Federa l process 
safety requ i rement s .  

• Not e  tha t  on l y  1995 opera t ion  and 
ma intenance expenses a re be i ng reques t ed .  

• Express amount s  in  1991 ( tha t  i s ,  constant )  
do 1 1 ars . 

Operat i ons  and 
Ma i ntenance 

Expenses 
1 995  

( $ M i l l i on s )  

$ ___ _ 

$ ___ _ 

$ ___ _ 

$ ___ _ 

$ ___ _ 

Tota l  
One - T i me Expenses ! 

1 9 9 1  - 1 995  
Ll__MUJi ons )  

$ ___ _ 

$ ___ _ 

$ ___ _ 

$ ___ _ 

$ ___ _ 

Tota l  Cap i t a l  
Expend i t u re s 
1 9 9 1  - 1 99 5  
( $ M i l l i on s )  

$ ___ _ 

$ ___ _ 

$ ___ _ 

$ ___ _ 

$ ___ _ 

1 one - t i me expen ses  i nc l ude expen ses  as soc i a ted w i t h c ap i t a l  project s  and one - t i me remed i at i on act i v i t i e s .  

2
I nc l ude a l l c o st s  a s soc i ated w i th  benzene waste  N ESHAP . 

I V - 3  
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3 . About what percentage o f  the var i ous  cos t s  that  you l i sted i n  Que s t i on 2 are expected to be d u e  to each  o f  the  
fol l ow i ng maj or regu l atory requ i rement s ?  

Source of Exoenses 

a.  Approxi mate percentage of a i r-rel ated costs 
(Questi on 2 . a . ) attr i butabl e to : 

( 1 )  CAA Amendments  o f  1 990 (�e l ud i ng reformu l ated ­
fue l - re l ated i s sues ) 

( 2 ) Benzene waste  NESHAP 1 

( 3 )  Loca l  a i r  d i str i ct requ i rement s 

b .  Approxi mate percentage of water-rel ated costs 
(Questi on 2 . b . ) attr i butabl e to : 

( 1 )  CWA water qual i ty standards/NPDES 

c .  Approxi mate percentage of sol i d-waste-rel ated costs 
(Questi on 2 . c . ) attri butabl e to : 

( 1 ) Waste treatment , recycl e ,  and d i sposal  ( i nc l ud i ng 
K wa stes , tox i c i ty -character i s t i c  waste , pr i mary 
s l udge s , and l and d i spo s a l re str i ct i on s )  

( 2 ) RCRA fac i l i ty c l osures 

( 3 ) Correct i ve act i ons  ( RCRA and others ) and groundwater/ 
so i l remed i at i on 

( cont i nued ) 
I V - 5  

Operat i on s  and 
Ma i ntenance 

TYPE OF  EXPENSE : 

Expenses  One - T i me Expen se s 
1 995  1 99 1  - 1 995  

___ % ___ % 

___ % ___ % 

___ % ___ % 

___ % ___ % 

___ % ___ % 

___ % ___ % 

___ % ___ % 

C ap i t a l  
Expend i t ures 

1 99 1  - 1 995  

___ % 

___ % 

___ % 

___ % 

___ % 

___ % 

___ % 
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3 .  ( Concl uded ) 

Source of Exoenses -

d .  Approx; mate percentage of reformul ated- fuel s - rel ated 
costs2 (Quest i on 2 . d . )  attri butabl e to : 

( 1 )  Low- su l fur d i ese l  fuel 

( 2 )  Oxygenated gasol i ne (OG )  

( 3 )  Reformu l ated gaso l i ne ( RFG)  

(4 )  State and l ocal regul at i on s  ( for exampl e ,  
Cal i forn i a  veh i cu l ar d i ese l  fue l  regu l at i on s )  

Operat i on s  and 
Ma i ntenance 

TYPE OF EXPENSE : 

Expen ses  One - T i me Expenses  
1 995  1991  - 1 995  

__ % __ % 

__ % . __ % 

__ % __ % 

__ % __ % 

1 I nc l ude tota l  costs  for benzene wa ste  NESHAP , i nc l ud i ng water- and waste - re l ated i s sues . 

2 I nc l ude costs  of new tankage . 

I V - 6  

Cap i tal  
Expend i tures  

199 1  - 1 995 

__ % 

__ % 

__ % 

__ % 
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4 .  Prov i de the i n format i on reque sted be l ow fo r each  type o f  un i t  that  th i s  ref i nery p l an s  to bu i l d  or revamp 
pr imar i l Y  to meet current  or ant i c i pated env i ronmental  regu l at i ons . 

I ncl ude onl y :  

• Un i ts that you expect to be i n  operati on by 
January 1 ,  1996 . 

• Un i ts to be bui l t  or revamped i n  response 
to Feder a 1 and State reformu·1 a ted gaso 1 i ne 
and d i esel fuel requi rements , or in response 
to other envi ronmental requi rements . 

Est i mated 
Cap i ta l  

Type of  Un i t  Expend i tures 
to Be Bu i l t  or Revamped Pr i mar i l y  for Fac i l i ty 
to Meet Env i ronmenta l  Regu l at i ons  { S  M i  1 1  i on s }  

a .  Atmo s pher i c crude o i l d i st i l l at i on $ 

b .  Vacuum crude o i l d i s t i l l at i on $ 

c .  So l vent  deasphal t i ng $ 

d .  Hyd rotreat i ng ( i nc l ud i ng n aphth a ,  
kerosene/mi ddl e d i st i l l ate , g a s  o i l s ,  
and res i du a }  $ 

e .  Aromat i c s satu rat i on $ 

f .  Del ayed cok i ng $ 

g .  F l u i d  coki ng and fl ex i coki ng $ 

h .  V i sbreaki ng/thermal crac k i ng/ 
other  therma 1 $ 

( cont i nued ) 
I V - 7  

For each  un i t  t o  be bu i l t  o r  revamped , enter : 

• The est i mated cap i tal  expend i tures for each 
u n i t ,  i ncl ud i ng nece s s ary off- s i te 
fac i l i t i es ,  u s i ng con stant  1 99 1 dol l ars . 

• The expected start - up date . 

• The  e s t i mated number o f  mont h s  from 
submi s s i on for a perm i t to construct unt i l 
approval of  the permi t .  

Expected Est i mated 
Perm i t Expected Number of 

Appl i cat i on Start - up Months  to 
Date  Date Obta i n  Perm i t 

{ MonthLYr} { MonthLYr}  to  Con struct 

__) 1 9  _ __) 1 9_ months  

__) 1 9  _ __} 1 9_ month s  

__) 1 9  _ __} 1 9_ months  

__} 1 9  _ __} 1 9_ month s  

_/ 1 9_ _/ 1 9  _ month s 

__) 1 9  _ __} 1 9_ month s 

__} 1 9  _ _/ 1 9_ months  

__} 1 9  _ __} 1 9_ months 
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E s t i mated Expected Est i mated 
Cap i tal  Permi t Expected Number of 

Type of  Un i t  Expend i tures Appl i cat i on Start - up Months to 
to Be Bu i l t  or Revamped Pr i mari l y  for Fac i l i ty Date Date Obta i n  Permi t 
to Meet Env i ronmental Regul at i oos U M i l l i on s }  (MonthlYr} (MonthlYr}  to Construct 

i .  C ata lyt i c  crack i ng ( any k i nd )  $ __} 1 9_ __} 1 9_ months 

j .  Hydrocrack i ng $ __} 1 9_ __} 1 9_ months 

k .  Catal yt i c reformi ng $ __}1 9  _ __} 1 9_ months 

1 .  I someri zat i on $ __} 1 9  _ __} 1 9_ months  

m .  Al ky l at i on $ __} 1 9  _ __} 1 9_ months 

n .  Pol ymer i za t i on/d i mersol  $ __} 1 9_ __} 1 9_ months  

o .  Oxygenate product i on at refi nery 
s i te $ __} 1 9_ __} 1 9_ months 

p .  Aromat i cs extract i on $ __/ 1 9_ __} 1 9_ months 

q .  Tol uene deal kyl at i on $ __/ 1 9  _ __} 1 9_ months  

r .  Hydrogen manufactur i ng un i t s $ __} 1 9  _ __} 1 9_ months  

s .  Hydrogen pur i fi cat i on un i t s $ __/ 1 9  _ __/ 1 9_ months  

t .  Secondary gasol i ne fract i onat i on s __} 1 9  _ __} 1 9_ months  

u .  Sul fur recovery s __} 1 9  _ __/ 1 9_ months  

v .  Waste  water treatment $ __/ 1 9_ __} 1 9_ months 

w .  Off- s i te fac i l i t i es ( tanks , $ __/ 1 9  _ __/ 1 9_ months  
bl end i ng ,  p i pel i ne s , u t i l i t i e s ) - -
i f  not i nc l uded above 

IV - 8 



5 .  Prov i de the  i n format i on reques ted be l ow about proce s s  hazard s  ana l yses  ( PHAs ) a l ready comol eted for un i t s at  
the  ref i nery and about PHA correct i ve act i on costs  for those u n i t s . PHAs are conducted i n  response to AP I 
RP 7 50 or other State and Federa l  proces s  s afety requ i rements . 

Total  
Percent age Expend i tu re s  
of  Tota l  f or  Correct i ve Tota l  Budget 

Number of  Correct i ve Act i on s  for Rema i n i ng 
Un i t s for Act i on Comp l eted Correct i ve 

Type of Un i t  Wh i ch PHAs Comp l eted or  Re sol ved Act i on s  
for Wh i ch PHA Wa s  Comol eted Are Comol ete or Resol ved ($ M i l l i on s )  _1 LMilJ i ons ) 

a .  Atmospher i c  crude o i l d i st i l l at i on % s s 

b .  Vacuum crude o i l d i s t i l l at i on % s s 

c .  Sol vent  deasphal t i ng % s s 

d .  Hydrotreat i ng ( i nc l ud i ng naphth a ,  
kerosene/m i dd l e  d i st i l l ate , ga s o i l s , 
and res i du a )  % s s 

e .  Aromat i c s saturat i on % s s 

f .  Del ayed cok i ng % s s 

g .  F l u i d  coki ng and fl ex i cok i ng % $ s 

h .  V i s break i ng/therma l crac k i ng/ 
other thermal % s s 

i .  Cata lyt i c  crack i ng ( any k i nd )  % $ $ 

j .  Hydrocrack i ng % $ s 

k .  Cata lyt i c  reformi ng % s $ 

1 .  I somer i zat i on % $ $ 

z ( cont i nued ) 
I I V - 9  

00 
V.l 
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Tot al 
Percen tage Expe nd i ture s 

o f  T o t a l  for Correc t i ve Tot a l  Budget 
Number of Correct i ve Act i on s  for Rema i n i ng 
Un i t s for Act i on Compl eted Correct i ve 

Type o f  Un i t  Wh i ch PHAs Comp l eted or Resol ved Act i on s  
for Wh i ch PHA W a s  Compl eted Are Compl ete or  Re so l ved ( $ M i l l i on s )  ( $  M i l l i on s )  

m .  Al kyl at i on % s s 

n .  Po l ymeri z at i on/d i merso l  % s s 

o .  Oxygenate product i on at refi nery 
s i te % s s 

p .  Aromat i c s extrac t i on % s $ 
q .  Tol uene deal kyl a t i on  % s s 

r .  Hydrogen manufactur i ng un i ts % $ $ 

s .  Hydrogen pur i f i c at i on un i t s % s s 

t .  Secondary gaso l i ne fract i on at i on % s . $ 

u .  Sul fur recovery % s $ 

v .  Waste water treatment  % s s 

w .  Off- s i te fac i l i t i e s ( t anks , % s $ 
bl end i ng ,  p i pe l i nes , ut i l i t i e s ) - -
i f  not i nc l uded above 

I V - 1 0  



SAMPLE OF MA- 200 FORM 

Bur••u of tiM C•naua 
1 201 Eaat 1Oth Btreat 
J•ff•raonvll .. , IN 471 32-000 1  

SURVEY OF POLLUTION ABATEMENT 
COSTS AND EXPENDITURES 

!Please correcr any errors m name. address. and ZIP CodeJ 

Name of person who prepared or certified the prior year's report 

This report is only for the eatabliahment specified in the address block of the report form. DO 
COMBINE with other establishments in your company even though operations 
pollution abatement facilities. When this occurs, apportion the expenditures 
of pollution abatement equipment utilization or the relative amounts of pollute 

ltam 1 A - OPERATIONAL STATUS 

Marie lXI ONE box which besr 
<Hacribe• thi1 tlflblish,..nt •r rM end of 

r 
1 1 1 ;..._ In operltion 

1 1 2 C Tempor�rily idle 

1 1  J [J Sold or leased to enother company - Report 
new owner or oper•tor in nem 1 B . 

lt•m 3 -
OPERATING COSTS 
FOR POLLUTION 
ABATEMENT 

R.,an rtHt Mtnw/ oper1ring 
COIU lnd 111.,.,..1 for 
poiiiJfion ilblr«nenr .crivitiiJ. 

Not��: This rtem lhould includ• 
liMo oe>etltinlj C01t1 !0< IU 
pc:Miunon abatement equipment 
1nd proceUH tn O()efltion 
reg.atdleu of the year the 
eQUipment wu ina'teHed Of' 
P'OCIN initilted. DO IIIOT 
IIEDUCE yoor altimata by 
CDSTI IIICOYEIIID litam 51.  

hem 4 - PAYMENTS 
TO OOVEIINMI!NT 
FOil POUUTION 
REMOVAL 

a. Public 

reason, complete Item 9 end retum tonn. 
, under normal operations those expenoes. ouch as aewage 

in exceas of $ 500, should be reported on thia form. 

2 1 J  0 All coata leaa then t600 

,,. 0 Other - Sp<>cify -,: 

services 

b. Municipal oolid waste 

hem 15 - COSTS 
RECOVERED THROUGH 
ABATEMENT a . A i r  
ACTIVITIES ��------------------------------------------------���---+--1 
llopoo-T r:lte i>Nt Uillmto ol rn. b. Weter 
VMuo OI �t� � �y ����---------------------------------------------------------4���----�--� 
,_ ,_,. roco--.11 

������ rc_._s_o_l_id __ 
w_e_•_te 

______________________________________________________ ��--�--��� 
production "' aokJ by lrxm of 
pollution -eel. d. TOTAL 

N-85 



N-86 

Item 6 - CAPITAL 
EXPENDITURES 
FOR ABATEMENT 
OF AIR 
POLLUTANTS 

Item 7 - CAPITAL 
EXPENDITURES FOR 
ABATEMENT OF 
WATER 
POLLUTANTS 

Item 8 - CAPITAL 
EXPENDITURES FOR 
SOLID WASTE 
MANAGEMENT 

REMARKS 
1 30 

I 

/ •. Repon total expenditures for new plant and eQuipment designed to abate air  

' b .  Aepon total expenditures for  changee-ln-productlon proce .. to 
abate air pollutants. 

I d. Distribute total expenditures ion 

1 l ine 6cl in terms of percent by 
TYPE OF POLLUTANTS (Please 
give best estimates.}  

EXAMPLE 

111  Pan1culates 40'1. 

(2) Sulfur ox1des 1 0 %  

(3) N1trogen ox1des. etc 35'1. 

(4) Hvdrocarbons-voc 4% 

151  Lead 3% 

16) Hazardous a.r pollutants 1 %  

1 7 1  Other 7 %  

181  TOTAL . . . . . . . . . . . . .  1 00% 

( 1 I Particulates 

(3 1  and carbon 

(4) Hydrocarbons-volatile organic 
compounds 

Lead 

1 00% 



MA-200(V)( I I 
t 1 1  I 90t 

U.S .  DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS 

INSTRUCTIONS AND DEFIN ITIONS 
1 990 SURVEY OF POLLUTION ABATEM ENT COSTS AND EXPENDITU RES 

Public reporting burden f o r  t h 1 s  collection of 1nformation i s  
estimated to vary f r o m  1 5 m1nutes to 8 hours per response 
1 w 1th an average of 1 hour and 1 5 minutes) . 1ncluding time lor 
reviewtng instructions.  searchtng existing data sou rces . 
gathenng and maonta1n1ng the data neede d .  and completing 
and rev•ewtng the collection of informatio n .  Send comments 
rega rding the. burden estimate or any other aspect of this 
collection of Information including suggestions for reducing 
th1s burden to the Associate Director for Management 
Serv1ces. Paperwork Reduction Project (0607-0 1 7 6 1 .  
Room 2 0 2 7 .  F8 3 .  Bureau of t h e  Census. 
Washington , DC 20233-000 1 ;  and to the Office of 
Management and Budget. Paperwork Reduction Project 
10607-0 1 761 .  Washingto n .  DC 20503. 

G E NERAL INSTRUCTION& 

The purpose of the questionnaore is to collect total expenditures 
made by industry t o  abate pollutant emiss1ons . The survey 
covers current operating costs and capital expenditures made 
to reduce pollution i n  its atr, water, or solid forms. 

ANSWER ALL QUESTIONS. I f  you cannot answer a question 
from your company records. please estimate the answer 
careful ly .  In particular cases. identification of abatement 
ex penditures may require the joint efforts of your 
establishment ' s  financial and engineering stall . I f  your 
establishment did not operate lor a lull year. please indicate the 
diSpOSition by mark1ng the a pproproate boxlesl in Item 1 A .  
Operating Status. 

Report all  value l igures i n  thousands of dollars.  

Example: 1 . 1 2 5 . 6 2 8  dollars 

The pnfe"ed entry IS . 

You may report as follows 

I 
I 

r 

Mol 

1 

1 

Thou . Dol  

1 2 6 

1 2 5 6 2 8  

Report data o n  a calendar year basis f o r  1 990. However .  i f  your 
e.stabloshment uses a fiscal year that ends between 1 0/ 3 1 190 

and 2 1 2 8/9 1 . f iscal year data will  be acceptable. 

For rnlormation concerning the possible use of reporting 
f o rmats other than the form provtded. such as computer tape or 
pro ntouts. contact Ms.  Patrocia Garner 1301 I 763- 1 7 5 5 .  

DEFINITIONS 

1 . Pollution ebaotement means the red u ction or elimination of 
pollutants emined from your property or activities . Pollution 
abatement •ncludes prevention. treatment. and recycling . 
Treatment refers to the w1de variety of technoques used to 
cool . detoxify. decompose. and separate· to-store or 
amel1orate . 

Efforts to •mprove envtronmental aesthetiCS or employee 
comfort. such a s  landscaping or aor conditioning . should not 
be 1ncluded in the answers to this survey. Do not include 
expenditures lor health and safety . Do not include purchases 
of motor vehicles With pollution abatement devices. The cost 
of such devices will be estimated by other means . 

Some establishments manufacture equipment- and materoals.  
such as electrostatic precipitators or desullurized fuels,  to be 
sold to others for pollution abatement purposes. Current 
operating costs and capital expenditures lor the production 
of such equipment and materoals should not be reported. 

A. Air pollutant• are a or borne substances. including 
partiCulates I dust . f ly ash.  smok e ) .  sulfur OXIdes, nitrogen 
OXIdes. carbon monoxide.  hydrocarbons . volatile organ1c 
compounds , lead, hazardous air pollutants I arseni c ,  
asbestos . benzene . beryllium . mercury, radioactive 
materoal. and vinyl chlorode or those designated by the 
Clean A or Act and EPA l and other air pollutants. 

8. Water pollutenta are harmful or ObJeCtionable water­
borne substances caus•ng alterat•ons 1n water Quality . 
They include : 

• Conventional pollut ants !total  suspended solids .  oil and 
grease . B O D 5 l  

• Nonconventtonal pollutants ! a l u m inum. ammoni a ,  i ron.  
baroum, boron,  chlorone,  cobalt .  l luonde.  manganese , 
phosphorous. sulfur-hydrogen sulfide, titanium . COOl 

• Toxic metals/toxic inorganic compounds I antimony. 
arseniC, asbestos, beryllium. cadm•um, chromium. 
copper,  cyanode , lead . mercury, n1ckel, si lver.  thall ium .  
Z IOC)  

• Tox1c organic !benzene.  chloroethane. chloromethane.  
toluene.  zylene o r  those des1gnated by the Clean Water 
Act and EPA I 

2 .  Solid waate management is t h e  collection and disposal 
ol solid waste, materials and energy recovery , end 
changes-in-production processes to reduce the generation of 
solid waste . Collection and disposal refer to the 
collection, storage, transport, processing, and disposal o f  
solid waste b y  incineration. sanitary or other landfill metho d s ,  
e n d  dumping in authorized areas. Materiel• end anergy 
recovery refer to taking materials that cannot be converted 
into profitmaking output and recycling them for further use . 
Included are capital e xpenditures to recycle scrap metal.  
scrap paper,  scrap wood, etc . ;  excluded are capital 
expenditures lor secondary products le.g .. animal hides I .  
Contained liquids are cons1dered solid waste . 

A . Nonhezardoua waatea includes garbage, trash. sewage 
sludge , dredged spoils. incinerator residue, wrecked or 
discarded equipment. include solid waste produced a s  a 
result of air and water pollution abatement.  

8. Hezardoua aolld waate is waste having one of the 
following lour characteristics; ignitability,  corrosivity, 
reactivity, or toxicity. Ignitable waste poses e fire hazard 
during routine management . Corrosive wasta haa en 
extreme PH (strongly acidic o r  basic) or corrodes steel 
used in containment. Reactive waste is explosive . readily 
undergoes violent changes without detonating, or reacts 
violently or generates toxic gases when mixed with 
water or moderately strong acids or bases. Toxic waste 
contains more than allowable concentrations of 
contaminants such a s  arsenic ,  lead. endrin .  and 
toxaphene.  For further details see 40 CFR 26 1 . 2 1 - . 2 4  or 
the Resource Conservation and Recovery Act 1 9 7 6 ,  
Public L a w  94· 580.42 USCS 692 1 .  

SPECI FIC INSTRUCTIONS 

Report the status of operations at this  plant at the end of 1 990. 

Item 1 A - OPE RATIONAL STATUS 

Idle Pienta - II this plant was temporarily idle during the 
entire perood covered by this survey.  th1s report should still be 
completed in Its entirety . 

&old or Leaaed Plant - II  this plant was sold or leased to 
another company to operate , indicate the month and year this 
action took place, and report the new owner or operator in 
item 1 B. II  your company owned the plant lor more than 6 
months,  complete the survey form lor all items applicable for 
that perood of time, and return the form . 

Item 2 - W H O  SHOULD RE PORT? 

No Pollution Abatement Activltiea - Every concern receiving 
a report form which had no pollution abatement operating costs. 
payments to government . or capital e xpenditures related to the 
manutacturong process during 1 990. should complete only 
1tems 2 and 9 . and return form lor processing . 

Pollution Abaotement Activltlea - Every concern receiving a 
report form which had soma pollution abatement operating 
costs. payment to government , or capital expenditures during 
1 990. 1s requested to submit data lor items 3 through 8 as 
applicable . 

ltema 3 through 5 - A N N U A L  COST FOR POLLUTION 
ABATE M E N T - 1 990 

Item 3 - Report the annual operating coata ancl eapeneaa 
tor pollut1on abatement incurred in 1 990.  Include all costs and 
expenses to operate and maintain plant and equipment that 
abate air or water pollutants and for solid waste managemen t .  
Include services provided by private contractor f o r  solid 
waste collection/disposal in  item 3d. If  the solid waste includes 
office end cafeteria trash with the industrial, report the entire 
amount if unable to separate . 

The item should include the operat1ng costs lor all pollution 
abatement equipment end· processes i n  operation during 1 990 
regardless of the year the equipment was installed o r  the 
process 1nit1ate d .  

N-87 
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SPECIFIC INSTRUCTIONS - Continued 

ltema 3 through 5 - ANNUAL COST FOR POLLUTION 
ABATEMENT - 1 990 - Continued 

INCLUDE THESE COSTS 

• Operation and maintenance of plant and equipment 

• Deprecration l or amortization) due to usage of plant and 
equrpment 

• Materials.  leasing of equipment, pans. and direct labor 

• Fuel and power as wall as any increased costs due to 
increased consumption 

• Services provided by private contractor 

DO NOT INCLUDE THESE COSTS 

• Expenditures for research and development 

• Expenditures for health and safety 

• I nterest for financing pollution abatement capital 
e x pe nditures 

• Payment to governmental units ( item 4) 

Item ._ - Report all pilymanta to governmental unlta for 
sewage service. Include payments for industrial sewage and 
payments to government for overstrength effluent charges. 
sewer district taxed assessment, etc. Include sewage service 
charges which are included in your local tax bill; estimate if 
necessary. If  the sewage payment includes cafeteria and 
restroom sewage with the industrial , repon the entire amount 
r f  unable to separate. 

Item 4b - Report all jNiymanta to govammantal unlta for 
municrpal solid waste collection and disposal services. 
Included are collection cost to municipal agency (hauler) and 
drsposal cost such as dump or burial fees at a landfill or 
•nc•nerator.  

Item 5 - The estimate of coata recovered through 
ablrtam-t activltlaa may have two pans: 1 1  l the value of 
materials or energy reclaimed through abatement activities 
that were reused in production, and (2) revenue that was 
obtained from the sale of materials or anergy reclaimed through 
abatement activrties. Heat is an example of reclaimed energy . 
Value and revenue are net of any additional cost incurred for 
additional processing of materials or anergy to make them 
reusable or salable . 

For air, water, and llolld waata, exclude the value of ltama 
if they would have been recovered, aold, or rauaecl ln 
production In the abaanca of pollution control regulatlona. 
In  the case where a pollution abatement device is installed 
solely for the purpose of making a manufacturing process 
profrtable : the recovery cost obtained by the usage of this 
devrce should not be reponed in this item . 

Do not reduce annual costs of abatement l rtem 3 l by the 
estimate reported here . 

ltema 6 through 8 - CAPITAL EXPENDITURES FOR 
NEW PLANT AND EQUIPMENT FOR POLLUTION 
ABATEMENT - 1 980 

Capital axpandlturaa for new plant and equipment include 
new plant and equipment acquisitions (both replacement and 
expansion) and expenditures for construction in progress . 
Capital expenditures are those chargeable to your 
establishment ' s  accounts for plant and equipment that are 
sub1ect to depreciatron or to amonizatron. Total capital 
expend itures for abatement include expendrtures for both end­
of ·hne technrques and changes-in-product ion processes. 
E x clude e x penditures for research and development . 

flotA-2QO• VUi t  1 1 1  1 - 901 

CAPITAL EXPENDITURES FOR ABA TEMENT OF AIR 
POLLUTA N TS - 1 990 

Item &a - En<HJf-Jina tachnlquaa treat air pollutants after 
their generation in your production processes by use of 
separately identifiable abatement (retrofit) facilities such as 
dust collectors, scrubbers, precipitators. or other treatment 
processes. These facilities are installed exclusively for the 
purpose of abating pollutant emissions from your plant or 
property. 

Item 6b - Changes-In-production ....--• reduce or 
eliminate the generation of pollutants by employing material 
substitution,  improved catalyata, reuae of waate or water, and 
equipment alteration. Theaa changtl may Involve convening 
equipment to handle the uae of substitute fuela that generate 
leas pollutants. 

Report only the pollution abatement portion of 
expandltuNa for ohangaa-ln-productlon ...-.-. 
Estimate this portion as the difference betw1111n actual 
expenditure• on new plant and equipment and what your 
estebliahment would have apent for comparable plant and 
equipment without air pollution abatement features. 

Item 6cl - To estimate the impact of emission standards 
upon capital investment for pollution abatement in industry. it 
is necessary to match investment expenditures to major types 
of pollutants abated.  Nota: When a single device has the 
ability to abate more than one pollutant. the classification of 
the device is to be guided by the primary purpose for which the 
device was installed. 

CAPITAL EXPENDITURES FOR ABA TEMENT OF WATER 

POLLUTANTS - 1 990 

Item 7a - Same as item 6a. except that it refers to waste 
water treatment techniques such es trickling filters. settling 
ponds, clarifiers, oil spill dikes, and other separately identifiable 
treatment techniques. 

ltam 7b - Same es item 6b, except that it ref era to abatement 
of water pollutants. The purpoae of pollution abatement may 
be achieved by converting proceasea and equipment to enable 
recycling (closed or partially closed loop systems) or to enable 
additional uses of water prior to discharge.  Do not include 
capital expenditures undertaken exclusively for the purpose of 
insuring adequate water supply for production. 

CAPITAL EXPENDITURES FOR SOLID WASTE 
MANAGEMENT - 1 990 

Item Ba - Report all capital expenditures made lor solid waste 
management. Include all capital expenditures made for the 
collection and disposal of solid waste, materials and energy 
recovery. and changes·in-production processes to reduce the 
generation of solid waste . 

Material• and anergy recovery refer to taking materials that 
cannot be convened into profitmaking output and recycling 
them for further use . Included are capital expenditures to 
recycle scrap metal, scrap paper. scrap wood. etc. ;  excluded 
are capital expenditures for secondary products (e.g .. animal 
hides). 

Item 8b - To estimate the impact of standards upon capital 
investment for pollution abatement in industry . it is necessary 
to match investment expenditures to the types of pollutants 
abated. 
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NAT I ONAL P ETROLEUM COUNC I L  
1 9 9 1  SURVEY OF  U . S .  P ETRO L EUM REF I N I NG I NDUSTRY 

S ECT I ON V .  D I STR I BUT I ON AND TRANSPORT MODE O F  PRODUCTS FROM REF I NE R I ES 

Comp l ete  th i s q u es t i onna i re for t he re f i nery s pec i f i ed bel ow . I n  the case of 

j o i n t l y owned r e f i ner i e s , the  oper a t i n g company s hou l d comp l ete the que s t i onna i re .  

I f  you have que s t i ons o r  need mo re cop i es o f  the ques t i onna i re ,  cont act : 

B e n j a m i n O l i v e r ,  J r . , N PC ,  ( 2 0 2 ) 3 9 3 - 6 1 00 
FAX : ( 202 ) 3 3 1 - 8539  

OR  
S u s a n  Ru s se l l ,  SR I  I n ternat i o n a l , ( 4 1 5 )  859 - 2640 

FAX : ( 4 1 5 ) 859 - 286 1 

U se  t he  enc l o s ed enve l ope to ret u rn t h i s comp l eted q ue s t i onn a i re 
no l ater than January 3 1 . 1 992 , to : 

S u rvey Re search Program 
S R I  I nternat i on a l  

P . O .  Box 2 246  
Men l o Park , CA  94026 - 2 246 

Whom shou l d  we con t act i f  we have ques t i ons about  your responses t o  t h i s  
sect ion?  

N ame : 

Tel ephone : 

FAX : 
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I NTRODUCT I ON 

I n  response  to a request  from t h e  Secre t a ry of 
Energy , the Nat i o n a l  Petro l eum Counc i l  ( N PC ) i s  
condu c t i ng a study of  the  U . S .  re f i n i ng i nd u s t ry ' s 
capab i l i ty and fl ex i b i l i ty to meet  fut u re product  
demand . Ta sk  groups  con s i s t i ng o f  repre s entat i ves  
from N PC member compan i e s h ave been  re spon s i b l e  for 
i den t i fy i ng the d a t a  need s and s pec i fy i ng t he  
content  of  the  q u e s t i onn a i res . 

The s urvey i ncl udes both ex i st i ng and p l anned U . S .  
refi ner i es ,  as fo l l ows : 

• Al l refi ner i es wi th operab l e  capac i ty  as  
of January 1 , 1 99 1 , regard l es s o f  whether 
they were actual l y  i n  operat i on on that 
date . 

• Al l refi ner i es that are pl anned to be 
operabl e by January 1 ,  1 996 . 

Data Tabul at i on s and Con f i dent i a l i ty 

The  N PC h a s  ret a i ned S R I  I n ternat i on a l  to  format 
t he  s u rvey quest i o n n a i res and to  c o l l ect  and 
tabu l ate  the survey data  and prov i de aggreg ated 
data  to  the  U . S .  petro l eum re f i n i ng s t udy 
part i c i pan ts , NPC  s taff ,  and contractors  who w i l l  
u se  t h e  data  i n  mathemat i c a l  mode l s .  The f i n a l  

report wi l l  be s ent to al l s urvey res pondents . 
S R I  I n ternat i o n a l - - formerl y Stan ford Res earch 
I n s t i t u t e - - i s  a broad - based , nonprof i t re search and 
con s u l t i ng org an i zat i on serv i ng c l i en t s  i n  
i nd u s t ry ,  government , and serv i ce organ i zat i on s  
wor l dwi de . 

I nd i v i d u a l  company data  from the  s urvey w i l l  be 
he l d s tr i ct l y  confi dent i a l  by S R I  a n d  w i l l  not  
be rel e a s ed to  government , s tudy p a rt i c i pant s , N PC 
s t aff , or  other  contractors . The  on l y  S R I  s taff 
who w i l l  h ave acce s s  to  the  d a t a  a re Survey 
Res e a rc h  Prog ram s ta ff and Ms . S u s an L e i by ,  an S R I  
proces s  eng i neer , w h o  wi l l  a s s i s t Survey Res earch 
Program s t aff i n  rev i ew i ng the quest i on n a i res and 
w i l l  be  ava i l ab l e i n  the event o f  any d i ff i c u l t i e s 
i n  que s t i onn a i re i nterpretat i on .  Con f i dent i a l 
I n format i on Ag reements  prepared by t h e  N PC have 
been executed by S R I  man agement ,  i nd i v i du a l  Survey 
Re search  Program s t a ff ,  and Ms . Le i by comm i tt i ng 
thems e l ves  to t hese  data  hand l i ng procedure s . 

S R I  I n ternat i on a l  w i l l  rel ease  t h e  aggregated data 
to  N PC s tudy p a rt i c i pants  on l y when s u ff i c i ent  data  
are ava i l ab l e to  permi t aggregat i on i n  a manner 
t h at wou l d  not  d i s c l ose  i nd i v i du a l  operat i on s . 
Once t h e  data  h ave been aggreg ated , accepted by the  
N PC , and reported , a l l i nd i v i du a l  re s pon ses  w i l l  be 
destroyed . 
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Overv i ew of the I n format i on Requested 

The overal l survey i s  d i v i ded i n to  10 s e c t i on s , a s  
out l i ned bel ow . T h i s  i s  Sect i on V .  

I .  Percept i on s o f  t h e  i mp a c t s  o f  regu l a t ory 
req u i reme n t s  on the re f i n e ry ' s oper a t i on s  i n  
1 99 5  and 2000 . 

I I .  Re f i nery fac i l i t i e s '  c a p ab i l i t i e s and  
ut i l i z at i on ,  feed stocks , and produc t 
y i e l d s - - actua l  1 990 data  and a s  ant i c i p a t ed 
for 1 995 . 

I I I .  Ref i nery emi s s i on sources  and control s .  

I V .  Economi c i mpact s o f  env i ronmenta l  
regu l at i on s  on ref i ner i e s - - both  h i s t or i ca l  
and  ant i c i p ated cost s . 

V .  D i s tr i but i on and transport modes  o f  product s  
from ref i ner i e s  among nat i onal  reg i on s - - 1 990 
and 1 995 . 

V I . Expectat i on s  regard i ng t he 1 99 5 s upp l y  and 
d i s tr i but i on o f  oxygenates , corporate -w i de . 

V I I .  Var i ous  i s s u e s  concern i ng termi na l s ,  
i nc l ud i ng s upp l y o f  product , capac i ty ,  and 
env i ronment a l l y  rel ated cost s . 

V I I I .  Vari ous  i s s ues  concern i ng p i pe l i ne s , 
i nc l ud i ng capac i ty ,  product segregat i on s , 
and cost s .  

I X .  Tan ker , barge , ra i l , and truc k transport 
cost s . 

X .  Fore i gn re f i nery and supp l y i s s u e s , 
i nc l ud i ng l i ke l y  product spec i f i cat i on s  i n  
other  nat i on s  i n  1 995  and 2000 . 

i i 

A separate  que s t i onn a i re on  the  supp l y  and 
d i s t r i but i on  o f  oxygenates  i s  be i ng sent  t o  
compan i e s t hat  b l end oxygenates  w i th  petrol eum 
product s but  do  not  produce  petro l eum product s . 

Purposes  for the I n format i on Reques ted 

T h e  NPC need s your  comp any ' s respon s e s  to  t h i s  
que s t i onna i re to he l p bu i l d  an accurate  p i ct u re o f  
t h e  cu rren t and ant i c i pa ted future c apab i l i ty and  
f l ex i b i l i ty of  the  n at i on ' s  refi n i ng i ndustry to  
s upp l y  i t s c u s tomers ' needs . Th i s i n format i on ,  
agg reg ated acro s s  a l l re spondent s ,  w i l l  compr i se a 
major component o f  the  N PC ' s respons e  to  t he  
Secretary of  Energy . The  aggregated s u rvey re su l t s  
a l so  w i l l  be u s ed t o  v a l i date  i ndu stry mode l s .  

For u se  i n  the  mathemat i ca l  model s ,  t h e  s u rvey 
resu l t s  w i l l  be supp l emented w i th agg regate 1 990 
operat i ng data  from the  Department of Energy ' s 
Energy I n format i on Admi n i s trat i on report s and the 
j udgments  of  the  i ndustry experts on the  NPC s tudy 
group s . Use o f  these  three sources of i nformat i on 
w i l l  he l p to  en sure t h at the  mode l s prov i de v a l i d  
representat i on s  o f  the  i ndustry and d o  not under ­
or over- state i ndustry capabi l i ty or  fl ex i b i l i ty .  

The purpose o f  t h i s sect i on i s  to determ i ne  t h e  
quant i ty a n d  trans po rt mode of  var i o u s  products  
moved between reg i on s  i n  1 990 and ant i c i p ated to  be  
moved i n  1 995 . Th i s  i nformat i on wi l l  he l p 
determ i ne changes i n  d i s tr i but i on c o s t s  and any 
d i str i but i on bott l enecks . 
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I NST RUCT I ONS AND DEF I N I T I ONS 

REPORT DATA ONLY ON THOSE L I NES THAT ARE APPL I CABLE TO YOUR OPERAT I ON .  
I F  THERE ARE NO DATA FOR A SPEC I F IC  L I NE , LEAVE THE L I NE BLANK ; DO NOT ENTER ZERO (0} . 

Atta i nment areas • C i t i e s or  reg i on s  that  meet  
federal  standard s  for carbon monox i de ( CO )  and 
ozone concentra t i ons  i n  the atmo s p here . 

Barrel s per cal endar daY ( 8/CO ) ( for t h i s  sect i on 
o f  the  que s t i onna i re )  = The number o f  barre l s o f  
product trans ported or  bl ended over the  course of  a 
year ( 1 990 or 1 995 ) , d i v i ded by 36 5 . 

Convent i onal gasol i ne • F i n i s hed g a s o l i ne other 
than gasol i ne that  meet s  government  regu l at i ons  for 
CO and ozone non - att a i nment  areas . 

Motor gasol ; ne subgrades = Mos t l y  fi n i s hed 
gaso l i ne that  requ i re s  oxygenate add i t i on at 
term i na l s to meet the spec i f i c at i on s  for 
convent i ona l , reformu l ated , or oxygenated 
gaso l i nes . ( Al so  referred to  by E PA as  ref i ned 
b l endstocks for oxygenate  b l end i ng ,  or  RBOB . )  

i i i 

Oxvgenated gasol i ne C OG )  = F i n i s hed g a s o l i ne t h at 
meet s  the m i n i mum oxygen content  req u i rement for 
g a s o l i ne s o l d i n  CO non - at t a i nment  a re a s  i n  w i nter  
months  but does not meet  RFG  spec i f i cat i ons  ( see 
bel ow ) for ozone non - at t a i nment  are a s . 

Reformul ated gasol i ne C RFG ) = F i n i s h ed gaso l i ne 
t hat meet s  a l l requ i rements  for reformu l ated 
g aso l i ne i n  ozone non - at t a i nment  area s  and , i f  
nece s s ary ,  for CO non - at t a i nment  are a s . 
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Non - atta i nment areas :  

CO non- atta i nment areas = Approx i mate l y 40 
c i t i e s ( l i sted bel ow ) t h at are not i n  
comp l i ance w i t h  federa l  c arbon monox i de ( CO )  
s tandard s :  

Al buquerque , NM 
Anchorage , AK 
Bal t i more , MD 
Boston , MA ( CMSA ) 
Ch i co ,  CA 
C l evel and , OH ( CMSA )  
Col orado Spri ng s ,  CO 
Denver ,  Bou l der ,  CO ( CMSA ) 
Du l uth , MN , W I  
E l  Paso , TX 
F a i rbanks , AK ( non -MSA ) 
Fort Col l i n s , CO 
Fresno , CA 
Greensboro , W i n s ton - Sa l em ,  H .  Po i nt ,  NC 
Hart ford , CT ( CMSA ) 
Joseph i ne County ( Gran t s  Pas s } , OR ( no n - MSA}  
Kl amath  County , OR ( non - MSA } 
Las Vegas , NV  
Los Angel e s , CA ( CMSA ) 
Medford , OR 
Memph i s ,  TN 
M i nneapol i s/St . Paul , MN 
Mi s s ou l a County , MT ( non -MSA}  
Mode s to ,  CA 

*New Yor k ,  NY , NJ , CT  ( CMSA ) 
Ph i l adel ph i a ,  PA , NJ , DE ( CMSA ) 
Phoen i x ,  AZ 
Port l and , OR , Vancouver ,  WA ( CMSA ) 
Provo , Orem , UT 
Ral e i gh ,  Durham , NC 

* Rated as a " ser i ou s "  CO non - atta i nment area . 
**Rated a s  an " ext reme " ozone non - att a i nment  are a . 
MSA = Metropol i tan s t at i s t i c a l  area . 
CMSA = Conso l i d ated met ropo l i t an s t at i s t i c a l  area . 

i v  

Reno , NV 
Sacramento , CA 
San D i ego , CA 
San Franc i sco , Oakl and , San Jose , CA ( CMSA ) 
Seattl e ,  Tacoma , WA ( CMSA ) 

*Spokane , WA 
*Steubenv i l l e ,  We i rton , OH , WV ( nonmob i l e ) 

Stockton , CA 
Syracu se , NY 
Wa sh i ngton , DC , MD , VA 

*Wi nnebago County (Oshko s h ) ,  WI ( nonmob i l e )  

Ozone non- attai nment areas = N i ne c i t i e s 
( l i s ted be l ow) w i th  extreme or  severe ozone 
pol l ut i on probl ems that  must  u se  reformul ated 
gaso l i ne ( RF G )  by January 1 ,  1 99 5 . 

Bal t i more , MD 
Ch i cago , I L ,  I N ,  WI ( CMSA ) 
Hartford , CT 
Hous ton , G a l ves ton , Brazor i a ,  TX ( CMSA ) 

**Lo s Ange l e s , CA ( CMSA )  
M i l waukee , Rac i ne ,  W I  ( CMSA) 
New York , NY , NJ , CT ( CMSA } 
Ph i l ade l ph i a ,  PA , NJ , DE ( CMSA } 
San D i ego , CA 

Opt - i ns = Approx i mate l y  1 00 c i t i e s ( other 
than the  9 ozone non - atta i nment areas  l i sted 
above )  w i th  marg i na l , moderate , or  ser i ous  
ozone pol l ut i on probl ems that may choose to 
part i c i pate i n  ( " opt - i n "  to} the RFG program . 
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Survey Acronyms and Abbrev i at i on s  

NOT E : T h e  a bbrev i at i on s  be l ow refer  t o  t he  way i n  
wh i c h t h ey are u s ed i n  t h i s s e c t i on o f  t he  
ques t i on n a i re . 

# 
% 
$MM 
B 
B/C D  
CAAA 
C D  
c o  
D 
M 
MB 
MB/CD 
MDWT 
MM 
MMB 
N ESHAP 

OG 
RFG  

Number 
Percent  
U . S . do l l ars  i n  m i l l i on s  
Barre l s 
Barre l s per ca l endar  d ay 
C l ean A i r Act Amendme n t s  
C a l endar  d ay 
C a rbon monox i de 
Day 
T h o u s and 
Thou s and barre l s 
Thous and barrel s per  c a l endar  d ay 
Thous and dead we i gh t  t o n s  
M i l l i on 
M i l l i on  barrel s 
Nat i o n a l  Em i s s i on Stand ard for Hazardou s  

A i r Pol l utants  
Oxygen ated g a s o l i ne ( s ee  page i i i ) 
Reformu l ated g a s o l i ne ( see page  i i i ) 

v 
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U.S.  R EGIONS 
NATIONAL PETROlEUM COUNCil REFINING STUDY 

REG 10 

REG 1 1  

Southern Ca l i forn i a  
I nc l udes : 

San lu i s  Ob i spo County 
Kern County  
S a n  Bernard i no County 
and other southern count ies 

Southern Nevada 
I nc ludes : 

Esmera lda County 
Nye County 
l i nco l n  County 
C lark County 

, .. 

REG 6 

(\ �  
{) 

HAIN.UI 

Eastern  New York 
I nc l udes : 

Western New York Jefferson County  

I nc l udes : Lew i s  County REG 1 
Oswego County One i da County 

Onondaga County Had l son County 

Cayuga County Cort land County 

T ompk i ns Count y  T i oga County 

Chemung County and other eastern 

and other western count i es 

count ies 

""' 

REG 3 

Eastern P e n n s y l v a n i a  
I nc l udes : 

T i oga Coun t y  
Lycom i ng Cou n t y  
C l i n t o n  Coun t y  
Centre  Coun t y  
Hun t i ngdon Coun t y  
F u l t o n  C o u n t y  
and o t h e r  ea s t e rn count i e s  

Western P e n n s y l v a n i a  
I nc l udes : 

Potter  C o u n t y  
Cameron County 
C learf i e l d Cou n t y  
B l a i r  Cou n t y  
Bedford Cou n t y  
and o t he r  we s t e r n  c o u n t i e s  
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1 . I n  1990 ,  what vol ume o f  each  product  
( MB/CD )  was  moved from t h i s ref i nery to each  
reg i on ( s hown i n  map  above ) by  each  of  the  
l i s ted transportat i on mod e s ?  Not e :  Report 
t ransporta t ion on ly to the reg ion where the 
company t ransfers t i t l e  of the product . If  any 
g i ven sh ipmen t  of product was moved by mo re 
than one mode of t ransport a t i on , i nc l ude on l y  
the mode by wh i ch the product was mo ved the 
gre a t e s t  d i s t ance . Ref inery ga te s a l es shou ld  
be  shown as de l i vered to  the  reg i on in  wh i ch 
t he ref inery i s  l oca t ed .  Product s o l d  a t  the 
ref i nery rack shou l d  be cons idered to  be 
t ransported by t ruck . 

I MPORTANT : The total  vo l umes for each product 
s houl d sum to the total  MB/CD of product 
del i vered i n  1 990 . The total s shoul d be the 
s ame as the amounts reported for 1 990 i n  
Sect i on I I ,  except for i nventory d i fferences . 
I n  Sect i on I I ,  total  f i n i s hed motor gaso l i ne 
vo l ume i s  reported a s  i tem d on page 1 1 - 2 7 , 
motor  gaso l i ne subgrades  a re reported a s  i tem f 
on page 1 1 - 2 7 , #2  d i e s e l  fue l /#2  fuel o i l i s  
reported a s  i tem 1 on page  1 1 - 2 5  ( 1 990 ) , and 
kerosene/kerosene - type jet fue l  i s  reported a s  
i tems j and k o n  page 1 1 - 2 5 ( 1 990 ) . 

Vo l ume of  Product  ( MB/CD ) De l i vered from Th i s Ref i nery to Each Reg i on i n  1 990 
That Was Moved by Each  Transport Mode 

REG ION : 
1 990  Transport Mode _1 _ __ 2 _ __ 3 _ __ 4 _ __ 5 _ __ 6 _ __ 7 _ 8 _...:,9_ 

Tota l  f i n i s hed motor gaso l i ne :  

P i pe l i ne 

Tanker 

Barge  

Ra i 1 . 

Truc k 

( cont i nued ) 

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

V - 1 

1 0  !1 1 2 ll_ Export 
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1 990  Transoort Mode 

V o l ume o f  Prod u c t  ( MB/C D )  De l i v e red from T h i s  Re f i n ery t o  E a c h  
That  Was  Moved bv  Each Transoort Mode 

REG ION : 
_1 _ _L _3 _ __ 4 _ __ 5 _ __ 6 _ J_ 8 9 1 0  _l.l 

Motor gaso l i ne s ubgrades  not 
produced as f i n i s hed product : l 

P i pel i ne . 

Tanker 

Barge 

.Ra i l . 

Truck 

#2  D i ese l  fuel /# 2  fuel o i l : 

P i pel i ne 

Tan ker . 

Barge 

Ra i l  . 

Truck  

Kerosene/kerosene ­
tvpe jet  fue l : 

P i pel i ne 

Tan ker  

Barg e  

Ra i 1 . 

Truc k 

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

---- ---- ---- ---- ---- ---- ----

Reg i o n i n  1990 

l.L_ �  

! un fi n i shed motor gasol i nes that  w i l l  meet the spec i f i cat i ons for conven t i onal , reformul ated , or  oxygenated 
gaso l i ne s a fter  oxygenates  are  added . ( Al s o  referred to by  E PA a s  ref i ned bl endstocks for oxygenate b l end i ng ,  
or RBOB . )  

V - 2  

E xport 
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ANT I C I PATED S P I L LOV ER : 

2 .  I n 1 995 , about what percent of  t h i s  refi nery ' s gaso l i ne products  t h at meet spec i fi cat i on s  for ozone 
or  carbon monox i de non - at t a i nment area s  do you ant i c i pate w i l l  be d i s tr i buted to  the  areas  i n  each  
reg i on that do not  requ i re oxygen ated or reformu l ated gaso l i ne ?  

Product 

Oxygenated gaso l i ne ( OG )  

Reformul ated gaso l i ne ( RFG ) 

Percent  o f  Th i s  Ref i nery ' s Product Supp l i ed t o  Each  Reg i on i n  1 99 5  
That  W i l l  Be D i s tr i buted to  Non - Reau i red Areas  

REG I ON : 

_1 _ __ 2 _ __ 3 _ __ 4 _ __ 5 _ __ 6 _ __ 7 _ 8 9 1 0  1 1  __12 _ __ 1 3 

__ % __ % __ % __ % __ % __ % _% __ % __ % __ % _% _% __ % 

_% _% --% _% __ % __ % _% __ % __ % __ % __ % _ __  % __ % 

Exoort 

__ % 

__ % 

3 .  I n  1 995 , about  what percent o f  th i s  ref i nery ' s d i e se l  product i on that mee t s  federal  or  Ca l i forn i a d i e se l  
fuel spec i fi cat i ons  w i l l  be  supp l i ed to each  reg i on for u ses  not  requ i r i ng these  spec i f i cat i ons ?  

Product 

D i ese l  meet i ng federal  or  
Cal i forn i a  d i e se l  fuel 
spec i f i cat i on s  

Percent of  D i e se l  T h a t  Meets Federal  or  Ca l i fo rn i a  D i e se l  Fue l  
Soec i f i cat i on s  Tha_t WUl Be SuoJtl i ed to_Each Reqion for Non - Reau i red U s e  

REG I ON : 

_1 _ __ 2 _ __ 3 _ __ 4 _ __ 5 _ __ 6 _ __ 7 _ 8 �9- 1 0  !.l 1 2  !L_ Export 

____ % ____ % ____ % ____ % ____ % ____ % ____ % ____ % ____ % ____ % ____ % ____ % ____ % ____ % 

V - 3  
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NAT I ONAL PETROLEUM COUNC I L  
1 9 9 1  SURVEY OF  U . S .  PETROLEUM R EF I N I NG I NDUSTRY 

S ECT I ON V I . CORPORAT E SUPPLY AND D I STR I BUT I ON OF OXYGENATES 

I f  you h a ve que s t i ons  or  need mo re cop i es of the ques t i onna i re ,  contact : 

Benj ami n Ol i ver , Jr . , NPC , ( 2 02 ) 393 - 6 1 00 
FAX : ( 202 ) 3 3 1 - 8539  

OR  
S u s an Ru s s e l l ,  S R I  I n tern at i o n a l , ( 4 1 5 )  859 - 2640 

FAX : ( 4 1 5 )  859 - 286 1 

U s e  the  enc l o s ed e n v e l ope  tri return th i s  comp l eted que s t i onn a i re 
no l ater than January 3 1 , 1 9 92 , to : 

Survey Res e arch Prog ram 
S R I  I n ternat i on a l  

P . O .  Box 2 2 46 
Men l o Par k ,  CA 9402 6 - 2246  

Whom shou l d  we  cont act  i f  we  have ques t i ons  about your responses t o  t h i s  
sect i o n ?  

Name : 

Te l ephone : 

FAX : 
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I NTRODUCT I ON 

I n  re sponse  to a req u e s t  from t h e  Secretary of  
Energy , t he  Nat i o n a l  Petro l eum Counc i l  ( N PC )  i s  
conduct i ng a s t udy of  t h e  U . S .  re f i n i ng i nd u s t ry ' s 
cap a b i l i ty and fl ex i b i l i ty to mee t future product 
demand . Ta s k  groups  c o n s i s t i ng of  represen t at i ves  
from NPC member  comp a n i e s h a v e  been  re s pon s i b l e  fo r 
i den t i fy i ng the  d a t a  needs  and s p ec i fy i ng t he  
content o f  the  quest i on n a i res . 

The s urvey i ncl udes both exi s t i ng and pl anned U . S .  
refi ner i es ,  as fol l ows : 

• Al l refi ner i es wi th operab l e capac i ty as  
o f  January 1 ,  1 9 9 1 , regard l ess  o f  whether 
they wer e  actua l l y  i n  operat i on on that 
d ate . 

• Al l refi ner i es  that are pl anned to be 
operabl e by January 1 ,  1 996 . 

Data Tabu l at i ons and Con f i dent i a l i ty 

The  N PC h a s reta i ned S R I  I n ternat i ona l  to format 
the s u rvey quest i on n a i re s and to  co l l ect and 
tabu l ate the  su rvey d a t a  and prov i de aggregated 
data  to the U. S. pet ro l eum re f i n i ng s t udy 
part i c i pants , NPC s t a ff , and cont ractors who w i l l  
u s e  the  data  i n  mat h emat i ca l  mode l s .  The f i n a l  

report wi l l  b e  sent to a l l survey res pondents . 
S R I  I n tern a t i on a l - - formerl y Stanford Re search  
I n s t i t ute - - i s  a broad - ba s ed , nonpro f i t re s earch and  
con s u l t i ng organ i za t i on  serv i ng c l i ent s  i n  
i nd u s t ry ,  government ,  and serv i ce organ i zat i ons  
worl dw i de . 

I nd i v i dua l  company data  from t h e  s u rvey w i l l  be 
he l d s tr i ct l y  con fi denti a l  by S R I  and w i l l  not  
be  re l e a sed to government ,  s t udy part i c i pant s , NPC  
s t a ff ,  or  other  contractors . Tne o n l y S R I  s t aff 
who w i l l  have  access  to  t he  data  are Survey 
Re search Prog ram s t a ff and Ms . Su s an Le i by ,  an  S R I  
proc e s s eng i nee r ,  w h o  w i l l  a s s i s t S urvey Res earch  
Prog ram s t a ff i n  rev i ew i ng  the  q u e s t i on n a i re s and  
w i l l  be ava i l ab l e i n  t he  event  o f  any d i ff i cu l t i e s 
i n  q ues t i onn a i re i n terpretat i on .  Con f i dent i a l 
I n fo rmat i on Agreeme n t s  prepared by the  N PC h ave 
been executed by SRI  man agement , i nd i v i dua l  Su rvey 
Res earch Prog ram s t a f f ,  and M s . Le i by comm i t t i ng 
thems e l ves  to  these  d a t a  h and l i ng procedures . 

SR I I nt ernat i on a l  w i l l  rel e a s e  t h e  aggregated d a t a  
to N PC s tudy part i c i p a n t s  on l y when s u ff i c i ent  data  
are  ava i l abl e to  perm i t aggreg at i on i n  a manner  
that  wou l d  not  d i sc l o s e  i nd i v i du a l  operat i on s . 
Once the  data  h ave been aggregated , accepted by t h e  
N PC , a n d  reported , a l l i nd i v i du a l  res ponses  w i l l  be 
dest royed . 
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Overv i ew of the I n format i on Requested 

The overal l survey i s  d i v i ded i n to 1 0  sect i on s , a s  
out l i ned bel ow . Th i s  i s  Sec t i on V I . 

I .  Percept i ons  o f  the i mpac t s  o f  regu l a t ory 
requ i rements on the re f i nery ' s opera t i on s  i n  
1 995 and 2000 . 

I I .  Re f i nery fac i l i t i e s '  capab i l i t i e s  and 
ut i l i zat i on ,  feed stoc k s , and produc t 
y i e l d s - - actua l  1 990 data  and as an t i c i p a ted 
for 1 995 . 

I I I .  Ref i nery emi s s i on sources  and control s .  

I V . Econom i c  i mpacts  of env i ronmental  
regu l at i on s  on refi ner i es - - both h i stor i cal  
and ant i c i pated cos ts . 

V .  D i str i but i on and transport modes of  products  
from ref i ner i es  among nat i onal  reg i ons - - 1 990 
and 1995 . 

V I . Expectat i on s  regard i ng t h e  1 99 5  supp l y and 
d i str i but i on of oxygenate s , corporate -w i de . 

V I I .  Var i ous i s sues  concern i ng termi nal s ,  
i nc l ud i ng supp l y  of product , capac i ty ,  and 
env i ronmental l y rel ated costs . 

V I I I .  Var i ous i s sues concern i ng p i pel i nes , 
i nc l ud i ng capac i ty ,  product segregat i on s , 
and costs . 

I X . Tanker , barge , ra i l ,  and truck tran s port 
cost s .  

X .  Fore i gn ref i nery and supp l y  i s sues , 
i nc l ud i ng l i ke l y  product spec i f i cat i on s  i n  
other nat i ons  i n  1 995 and 2000 . 

i i 

A s ep ar a te  que s t i on n a i re on t he  supp l y  and 
d i s t r i bu t i on of oxygenates  i s  be i ng sent to  
compan i e s  t h a t  b l end oxygenates  w i th  petro l eum 
p roduc t s  but do  not produce petro l eum p roduct s . 

Purposes for the I n format i on Requested 

T he NPC need s your  company ' s response s  to th i s  
que s t i onna i re to  he l p bu i l d  an accurate p i cture  o f  
t h e  cu rrent and a n t i c i pated future capab i l i ty and 
f l ex i b i l i ty of  the n at i on ' s  ref i n i ng i ndustry to  
suppl y i t s c u s tomers ' needs . Th i s  i nformat i on , 
aggregated acro s s  a l l respondents , w i l l  compr i se a 
major component of  the NPC ' s  response to the 
Secretary of  Energy . The aggregated s urvey res u l t s  
a l so wi l l  b e  used to va l i date i ndustry mode l s . 

For use  i n  the mathemat i ca l  model s ,  the  s urvey 
resu l ts wi l l  be supp l emented w i th aggregate 1 990 
operat i ng data from the  Department of  Energy ' s 
Energy I nformat i on Adm i n i strat i on report s and the 
j udgment s of  the i ndustry experts on the NPC study 
groups . Use  of  these  three sources o f  i nformat i on 
w i l l  hel p to ens ure that  the mode l s p rov i de val i d 
representat i on s  o f  the i ndustry and do  not under ­
or over - state i ndustry capab i l i ty or fl ex i b i l i ty .  

The purpose o f  t h i s sect i on i s  to determ i ne the 
ant i c i pated vol ume s , transport modes ,  and 
i nterreg i ona l  fl ows o f  oxygenates i n  1 995 . Th i s 
i nformat i on wi l l  hel p eval uate the l og i st i c a l 
i s s ues rel ated to gett i ng the oxygenate s to the  
requ i red areas . Oxygenate storage i s  be i ng 
a sses sed a s  a measure of  the ant i c i pated seasonal  
oxygenate demand for CO non - atta i nment area s . 
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I NSTRUCT I ONS AND DEF I N I T I ONS 

• RE PORT DATA ONLY ON THOSE L I NES THAT ARE 
APPL I CABL E TO YOUR OPERAT I ON .  

• I F  THERE ARE NO DATA FOR A SPEC I F I C  L I N E , LEAVE 
THE L I NE BLANK ; DO NOT ENTER Z ERO .  

i i i 

Survey Acronyros and Abbrevi at i ons 

NOTE : The abbrev i at i ons  bel ow refer to the way i n  
wh i ch they are used i n  t h i s  sect i on o f  the  
quest i onna i re .  

% Percent 
$ U . S .  dol l ars 
B Barre l s 
B/CD Barre l s per ca l endar day 
CO Ca l endar day 
M Thousand 
MB Thous and barre l s 
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U.S. REGIONS 
NATIONAL PETROLEUM COUNCIL REFINING STUDY 

REG 10 

REG 1 1  

Southern Ca l i forn i a  
Inc ludes : 

San Lu i s  Ob i spo County 
Kern County 
San Bernard i no County 
and other southern count ies 

Southern Nevada 
I nc ludes : 

Esmera lda County 
Nye County 
L i nco l n  County 
C lark County 

,. 

COLOIIIAOO 

� �  
() 

HAWAII 

E a stern New York 
I nc l udes : 

Western New York Jefferson County 

I nc ludes : Lew i s County REG 1 
Oswego County One i da County 

Onondaga County Mad i son County 

Cayuga County Cart land County 

Tompk i ns County T ioga County 

Chemung County and other eastern 

and other western count i es 

count i es 

�, 

REG 3 

E a s t e r n  P e n n s y l v an i a  
I nc l udes : 

T ioga Coun t y 
Lyc om i ng County 
C l i nt o n  Coun t y  
Cent re Cou n t y  
Hunt i ngdon County 
Fu l ton County 
and o t her e a s t e rn coun t i e s  

Wes t e r n  P e n n s y l va n i a  
I nc l ude s : 

Potter  Coun t y  
Cameron County 
C l earf i e l d Cou n t y  
B la i r  Cou n t y  
Bedford Cou n t y  
and  o t her western  coun t i e s  



z I 
..... 
0 
'-l 

OXYGENAT ES TO B E  BLENDED I N  YOUR REF I N ER I ES 

NOTE :  Non-refi nery-b l ended oxygenates are covered i n  Quest i ons 4 through 6 .  

1 .  Locat i on of ref i nery bl end i ng of  oxygen ates : I n  1995 , approx i mate l y what  tota l  vol ume of  ethers  and a l cohol s 
( that  i s ,  oxygenates ) do you ant i c i pate  your company w i l l  bl end at  your re f i ner i e s  . i n each  reg i on ( s ee map on 
fac i ng page ) ?  Do no t inc l ude oxygena t es i n  the product that  your company w i l l  rece i ve on exchange . Answer i n  
terms of  ba rre l s  per ca l endar day {8/CD) . 

OxvQenate 1 2 

Ethers  

Al coho l s 

Vol ume of Ethers  and Al cohol s to Be B l ended 
at Your Refi neri e s  i n  Each ReQ i on i n  1 995  C B/CD l 

REG I ON : 

_3 _  4 5 6 7 8 9 ___!Q ll 1 2  

2 . Source s of ref i nery - bl ended oxygenate s : I n  1995 , approx i mate l y wh at vol ume of oxygenates  for your company ' s  
ref i nery - bl ended gaso l i nes do you ant i c i pate wi l l  be suppl i ed from each reg i on of the U . S .  or  from fore i gn 
reg i on s ?  

1 3 

Note :  Inc l ude oxygena tes produced by your company as we l l  as  those purchased .  The t o t a l of the vo l ume reported 
for each product in  t h i s  quest i on shou l d  equa l the tota l reported for each product in  Ques t i on 1 .  If you don ' t 
know where the oxygenates were produced , enter vo lume under "Unknown Sources . "  Answer i n  terms of barre l s  per 
ca l endar day {8/CD) . 

Forei gn Regi on Codes : 1 4  = North Europe 
15 = Med i terranean 
1 6  = Mi ddl e East 
1 7 = Far E a s t  

1 8 = We s tern Hemi sphere other t h an U . S .  or Canada 
1 9 = Wes tern C anada  
20 = Eastern Canada 

Vol ume of  Refi nery - Bl ended Ethers/Al cohol s 
Suool i ed bv Each Req i on or From Unknown Sources i n  1 995  ( B/CD l 

U . S .  REG I ONS : FORE I GN REG I ONS : Unknown 
Oxygenate _1 _ _  2 _ _  3 _ _  4 _ _  5 _ _  6 _ _  7 _ _  a _ _  9 _ _!Q_ _u_ _!L _lL _l!_ ...li_ __!§_ ..JL. ...liL_ __12_ _1Q_ Sources 

Ethers 

Al cohol s 

--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

V I - I 
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3 .  Transport  mode of  oxyge n a t e s  t o  b e  b l ended i n  you r  re f i n e r i e s : I n  1 9 9 5 , a bout  wh a t  v o l ume o f  re f i n e ry - bl ended 
ethers  and  a l co ho l s do  you  a n t i c i p a t e  w i l l  be t ran s po rted to you r  re f i ne r i e s  i n  e a c h  reg i on by each  o f  the  l i s ted  
transport mode s ?  No t e :  I f  any g i ven sh ipment  of product  w i l l  be mo ved by mo re t han one mode of t ransport a t i on , 
inc l ude on l y  the mode by wh i ch t he sh ipmen t  w i l l  be mo ved t he grea t e s t  d i s t ance . The t o t a l  of the vo l ume of each 
product  repo rted i n  t h i s  ques t i on shou l d  equa l t he t o t a l of each product repo r t ed i n  Ques t i on 1 .  Answer i n  t e rms 
of barre l s  per ca l endar day {8/CD) . 

Transport Mode of Oxygenates  
to Your Refi ner i e s  ---��-

For ethers : 

P i pel i ne 

Tanker 

Barge 

Ra i l  . 

Truc k  

N o  tran sport* . 

For a l cohol s :  

P i pel i ne 

Tanker  

Barge 

Ra i l  . 

Truck 

No tran sport* . 

Vol ume of  Ref i nery - Bl ended Ethers/Al cohol s Tran s ported 
to Your Re f i ner i e s i n  Each _Reg i on i n  1 995 k E ach__ TransJ>_a�t MQde ( 6/CD ) 

REG ION : 
_2 - 3 4 5 6 7 8 9 1 0  1 1  ___!Z. 

*That  i s ,  ether/a l cohol  i s  produced at  the re f i nery .  
V l - 2  

1 3  
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OXYGENATES TO BE B LENDED AT LOCAT I ONS OTHER THAN REF I N ER I ES ( I ncl ude onl y vol ume to wh i ch your company has t i t l e )  

4 . Locat i on of oxygenates to be bl ended at l ocat i on s  other  than ref i ner i e s : I n  1995 , approx i mate l y what vol ume o f  
ethers and a l cohol s wi l l  b e  bl ended i nto  gaso l i ne a t  l ocat i on s  other than ref i ner i es  i n  each reg i on ( for exampl e ,  at 
remote termi na l s ) ?  Inc l ude on ly oxygena tes that w i l l  be b l ended into  gaso l ine to  wh ich your company ho lds t i t l e .  
Do not inc lude oxygenates in  the product tha t your company w i l l  rece i ve o n  exchange . Answer i n  terms o f  barre l s  per 
ca l endar day (8/CD) . 

Oxvqenate 2 

Ethers 

Al cohol s 

Vol ume of  Ethers/Al cohol s Bl ended at Non - Refi nery Locat i on s  
i n  Each Req i on i n  1 995  C B/CD l 

REG ION : 

3 4 5 6 7 8 9 1 0  !l 1 2  1 3  

5 .  Sources of oxygenates to be bl ended at l ocat i on s  other  than ref i ner i e s : I n  1995 , approx i mate l y  what vol ume o f  
oxygenates for your company ' s  non - ref i nery - bl ended gaso l i ne s  d o  you ant i c i p ate w i l l  be s upp l i ed from each reg i on o f  
t he  U . S .  or  from fore i gn reg i on s ?  

Note :  Inc l ude oxygenates produced by your company as  we l l  as  those purchased .  The tota l of the  vo l ume reported 
for each product i n  th is  ques t ion shou ld  equa l the to ta l reported for each product in Quest ion 4 .  If you don ' t  
know where the oxygenates were produced , enter vo l ume under "Unknown Sources . "  Answer in terms of barre l s  per 
ca l endar day (8/CD} . 

Forei gn Reg i on Codes : 1 4  = North Europe 
1 5  = Med i terranean 
16 = M i dd l e East  
1 7  = Far  East  

1 8 = Western Hemi sphere other than U . S .  or  Canada 
1 9  = Wes tern Canada 
20 = Eastern Canada 

Vol ume of  Non - Refi nery - Bl ended Ethers/Al cohol s 
Suool i ed by Each Reg i on or From Unknown Sources i n  1 995 C B/CD } 

U . S .  REG I ONS : FORE IGN REG I ONS : Unknown 
Oxygenate _1 _ _  2 _ _  3 _ _  4 _ _  5 _ _  6 _ _  7 _ _ 8 _ _ 9 _ _jQ_ _lL __lL _ll_ __!L _!L _!§_ __lL __liL _li_ _1Q_ . Sources 

Ethers 

Al coho l s 

--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

V I  - 3  
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" 6 .  Tran sport mode of oxygenates  reported i n  Ques t i on 4 :  I n  1995 , about what vol ume of  non - ref i nery - bl ended ethers  
and a l cohol s ,  reported i n  Que st i on 4 ,  do you ant i c i pate w i l l  be t ran s ported to the bl end i ng fac i l i ty i n  each reg i on 
by each of  the l i sted tran sport mode s ?  No te :  If any g i ven sh ipmen t of product w i l l  be  mo ved by more than one 
mode of t ransporta t ion , i nc l ude on l y  the mode by wh ich the sh ipment w i 1 1  be moved the grea test  d i s t ance . The t o t a l 
of the vo l ume of each · product reported in  th i s  quest i on shou ld equa l the to ta l of each product repo rted in 
Quest i on 4 .  Answer in  terms of barre l s  per ca l endar day (8/CD) . 

1 995 
Transoort Mode 

For ethers : 

P i pel i ne 

Tanker 

Barge 

Ra i 1 . 
Truck 

For al cohol s :  

P i pe l i ne 

Tan ker 

Barge 

Ra i 1 . 

Truck 

1 

Vol ume of  Non - Ref i nery - Bl ended Ethers/Al cohol s Tran sported 
to the  Bl end i ng_ Fac i l i t v i n  Each Reg i on i n  J 995 ...b.Y Each Tran soort Mode ( B/CD } 

2 3 4 5 6 

V I  - 4  

REG I ON : 
_7 _ J 9 1 0  ll 1 2  1 3  
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ALL OXYGENATES TO BE BLENDED I NTO GASO L I NE 

7 . I n  1 995 , what i s  the max i mum storage capac i ty that your company w i l l  � i n each reg i on that you ant i c i pate be i ng 
ava i l abl e for the  storage of  your  company ' s  ethers and al cohol s ?  

Answer i n  thousand-barre l s  (MB) . 

2 

Ethers 

Al cohol s 

Ant i c i pated 1 995  Max i mum Ava i l abl e Al cohol /Ether Storage Capac i ty 
Owned and Used bv  Your Comoan v .  bv Req i on (MB )  

REG ION : 

3 4 5 6 7 8 9 1 0  !.! 1 2  1 3  

8 . What i s  the max i mum a l cohol /ether storage capac i ty i n  each  reg i on that  you ant i c i pate your company w i l l  own and be 
l eas i ng to others i n  1 995 , and what i s  the  ant i c i pated i ncome from those  l ea se s ?  (Note :  The capac i ty reported 
here is in  addi t i on to  the capac i ty reported in Ques t i on 7 . ) 

Max i mum c apac i ty to be 
l eased to others ( MB ) : 

E s t i mated 1995 l ea s i ng 
i ncome ( thou s and s $ i n  
1 99 1  $ ) : 

1 

Max i mum Storaqe Caoac i tv Leased to Others  for Al cohol s and Ethers  i n  1 995  

REG I ON : 

2 3 4 5 6 7 8 9 1 0  !.! 1 2 1 3 

V I - S  
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9 .  I n  each reg i on , how much a l cohol /ether storage capaci ty do you ant i c i pate your company wi l l  bui l d  or convert from 
other uses  between January 1 ,  1 99 1 , and December 3 1 ,  1 995 , and what are the ant i c i pated cos t s  for th i s  add i t i onal  
a l cohol /ether storage capac i ty? (No t e :  The capac i ty reported here i s  part of  the  capac i ty reported in  
Quest ions 7 and 8 . )  

Capac i ty t o  be bu i l t  
or converted from other 
uses (MB) : 

Tota l  est i mated 
costs (mi l l i ons $ ) 
1/ 1/9 1 - 1 2/3 1/95 : 

1 

Al coholLEther Storaqe C aoac i tv That W i l l  Be Bu i l t  or Converted from Other Uses  

REG ION : 

2 3 4 5 6 7 8 9 1 0 ll 1 2  1 3  

1 0 .  What i s  the max i mum al cohol /ether storage capac i ty i n  each reg i on that  your company wi l l  l e ase  from others i n  1 995 , 
and what are the ant i c i pated 1 995 cost s  for th i s  l eased a l cohol /ether storage capac i ty? (Note :  The capac i ty 
reported here i s  i n  add i t ion to  the capac i ty reported in Quest ion 7 . ) 

Max i mum capac i ty to be 
l eased from others (MB) : 

Est i mated 1 995  l eas i ng 
costs ( thousand s S i n  
1 99 1  $ ) :  

1 

Al coho l / Ether Storaqe Caoac i t v That W i l l  

REG I ON : 

_2 _ 3 4 5 6 
_

7 

V l - 6 

Be .Leased from Others  i n  1 99 5  

8 9 1 0  !1 1 2  1 3  
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NAT I ONAL P ETRO L EUM COUNC I L  
1 9 9 1 SURVEY OF  U . S .  P ET ROLEUM REF I N I NG I NDUSTRY 

S ECT I ON V I I .  I SSUES CONCERN I NG TERM I NALS FOR TERM I NAL OPERATORS 

Answer th i s q uest i onna i re for termi n a l s operated by the company i dent i fi ed bel ow : 

I f  you have quest ions or  need more cop i es of the quest ionna i re , con t act : 

Benj am i n Ol i ver , J r . , N PC ,  ( 202 ) 393 - 6 1 00 
FAX : ( 2 0 2 ) 3 3 1 - 8539 

OR 
S u s a n  Ru sse l l ,  S R I  I n ternat i ona l , ( 4 1 5 )  859 - 2640 

FAX : ( 4 1 5 ) 859 - 286 1  

U s e  t h e  e n c l o s ed envel ope to  return th i s  comp l eted quest i on n a i re 
no l ater than January 3 1 ,  1 99 2 , to : 

Su rvey Res earch  Program 
S R I  I nternat i onal  

P . O .  Box 2 246  
Men l o Park , CA 9402 6 - 2246  

Whom shou l d  we  cont act i f  we  h a ve quest ions abou t your responses t o  t h i s  
sect ion?  

N ame : 

Tel ephone : 

FAX : 
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I NTRODUCT I ON 

I n  response  to  a request  from t h e  Secre t a ry o f  
Energy , t he  Nat i o n a l  Petro l eum Counc i l  ( N PC ) i s  
conduct i ng a s t u dy o f  t he  U . S .  ref i n i ng i nd u s t ry ' s 
capab i l i ty and f l ex i b i l i ty t o  mee t fu t u re p rod u c t 
demand . T a sk  groups  con s i st i ng o f  repre s en t a t i v e s  
from N PC member c omp an i e s h ave  b e e n  re s pon s i b l e  f o r  
i dent i fy i ng the  data  need s a nd  spec i fy i ng t he  
content of  t he  que st i on n a i res . 

The survey i nc l udes both exi s t i ng and pl anned U . S .  
refi ner i es ,  as  fol l ows : 

• Al l refi ner i es wi th  operabl e capac i ty as 
o f  January 1 ,  199 1 ,  regard l es s  of whether 
they were  actual l y  i n  operat i on on that 
date . 

• Al l refi ner i es that are p l anned to be 
operabl e by January 1 ,  1 996 . 

Data Tabu l at i ons and Con fi dent i a l i ty 

The N PC h a s  ret a i ned S R I  I nternat i on a l  to  format 
the s u rvey quest i on n a i res and to c o l l ect  and 
tabu l ate the survey data  and prov i de aggregated 
data  to the  U . S .  petro l eum ref i n i ng s tudy 
part i c i pants , NPC  s t a ff , and contractors  who w i l l  
u s e  the  data  i n  mathemat i ca l  mode l s .  The f i na l  

report wi l l  be  sent to a l l survey res pondents . 
SR I I n te rn a t i on a l - - fo rmer l y Stan fo rd Re search  
I n s t i t u t e - - i s  a bro ad - ba sed , nonprof i t research  and 
c o n s u l t i ng  o rg an i z a t i on serv i ng c l i en t s  i n  
i ndu s t ry ,  governme n t , and serv i ce o rg an i zat i ons  
wor l dw i de . 

I nd i v i d u a l  company data  from the  s urvey wi l l  be 
he l d str i ct l y con f i dent i a l  by S R I  and w i l l  not  
be re l ea s ed to  gove rnment ,  s tudy part i c i pant s , N PC 
s t aff ,  or  other  contractors . The on l y S R I  s t a ff 
who w i l l  h ave  acce s s  to  the  data  are Survey 
Research Program s t a ff and Ms . S u s an  Le i by ,  a n  SR I 
proces s  eng i neer , who w i l l  a s s i s t Survey Researc h  
Program s t a ff i n  rev i ew i ng the  que s t i on n a i res and 
w i l l  be ava i l ab l e i n  the  event o f  any d i ffi c u l t i e s 
i n  ques t i on n a i re i n terpretat i on .  Con f i den t i a l  
I n format i on Agreeme n t s  prepared by t h e  N PC have  
been exec uted by  SR I  man agement ,  i nd i v i du a l  S urvey 
Research Progr am s t a ff ,  and Ms . Le i by comm i t t i ng 
themse l ves  t o  t hese  data h andl i ng procedure s . 

S R I  I n tern a t i on a l  w i l l  rel ea se  t he  aggregated d a t a  
to N PC study part i c i pant s on l y when suff i c i ent  data 
are ava i l ab l e to  perm i t aggreg at i on i n  a manner  
that  wou l d not  d i s c l o s e  i nd i v i dua l  operat i on s . 
Once the  d at a  h ave been agg regated , accepted by the  
N PC , and reported , a l l i nd i v i du a l  respon ses  w i l l  be 
destroyed . 



z I 
..... 
..... 
0\ 

Over v i ew o f  the I n format i on Requested 

The overal l s u rvey i s  d i v i ded i n to 10 sect i on s , as 
out l i n ed bel ow . Th i s  i s  Sect i on V I I .  

I .  Percept i on s  o f  the  i mpacts  o f  regu l atory 
requ i rements  o n  the  ref i nery ' s operat i on s  i n  
1 995  and 2000 . 

I I .  Ref i nery fac i l i t i e s '  capab i l i t i e s and 
ut i l i z at i on ,  feed stocks , and product  
y i e l d s - - actua l  1 990  data  and a s  ant i c i p ated 
for 1 99 5 . 

I I I .  Ref i nery em i s s i on sources  and contro l s .  

I V . Econom i c i mpact s o f  env i ronmenta l  
reg u l at i on s  o n  ref i ner i es - - both  h i stor i c a l  
a n d  ant i c i pated c o s t s . 

V.  D i str i but i on and t ran s port modes  o f  products  
from re f i ner i e s  among n at i ona l  reg i on s - - 1 990 
and 1 99 5 . 

V I . Expectat i ons  reg ard i ng the 1 99 5  supp l y and 
d i s tr i but i on of oxygen ates , corporate -w i de . 

V I I .  V ar i ou s  i s s ue s  concern i ng term i n a l s ,  
i nc l ud i ng supp l y  o f  product , capac i ty ,  and 
env i ronmenta l l y  rel ated cos t s . 

V I I I .  Var i o u s  i s s ue s  concern i ng p i pe l i ne s , 
i nc l ud i ng capac i ty ,  p roduct seg reg at i on s , 
and c o s t s . 

I X .  Tanker , barge , ra i l , and t ruc k tran s port 
cos ts . 

X .  Fore i gn refi nery and supp l y  i s s u e s , 
i nc l ud i ng l i ke l y product spec i f i c at i o n s  i n  i i  
other  n at i on s  i n  1 995  and 2000 . 

A s e p a ra t e  q ue s t i on n a i re on t h e  s u p p l y and  
d i s t r i but i on of  oxygenates  i s  be i ng sent  to  
compan i e s t h at b l end oxygenates  w i t h  petro l eum 
products  but  do not  p roduce petro l eum prod uct s .  

Purposes for the I nformat ; on Requested 

The NPC need s your company ' s  respon ses  to  t h i s 
quest i on n a i re to  he l p bu i l d  an accurate p i cture o f  
the  curren t  a n d  ant i c i pated future capab i l i ty and 
fl ex i b i l i ty of the n at i on ' s  ref i n i ng i nd u s t ry to 
s upp l y i t s c u s t omer s ' need s . Th i s  i n format i on ,  
aggreg ated acro s s  a l l res ponden t s , w i l l  compr i se a 
maj or compon e n t  o f  the  N PC ' s  response  to  t h e  
Secretary of  Energy . The aggregated s u rvey res u l t s  
a l so  w i l l  b e  u s ed to  va l i date i ndustry mode l s .  

For  u s e  i n  t h e  mathemat i ca l  mode l s ,  t he  s urvey 
re s u l t s  w i l l  be s upp l emented w i th  agg reg ate  1 990 
operat i ng data from the  Department  of  Energy ' s 
Energy I n fo rmat i on Adm i n i strat i on report s and  the  
j udgments  o f  t h e  i nd u stry experts on t h e  N PC s tudy 
g roups . U s e  of t h e s e  t h ree sources  of i n fo rmat i on 
w i l l  he l p to  en sure t h at the  mode l s prov i de va l i d  
representat i on s  o f  the  i ndustry and do not  under­
o r  over - state  i nd u s t ry capabi l i ty or  fl ex i b i l i ty .  

The purpos e  o f  th i s  s ect i on i s  to determ i n e  the  
ab i l i ty o f  term i n a l s to  h andl e po s s i b l e  i nc reased 
numbers and amounts  o f  product s i n  the  fut u re and 
to  a s s e s s  t h e  ant i c i p ated term i na l - re l ated co s t s  
d u e  to  env i ronment a l  reg u l at i on s . 
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I NSTRUCT I ONS AND DEF I N I T I ONS 

RE PORT DATA ONLY  ON THOS E L I N ES THAT ARE APP L I CAB L E  TO YOUR OPERAT I ON .  
I F  THERE  ARE NO DATA FOR A S P EC I F I C  L I N E ,  L EAVE TH E L I N E  BLANK ; 
DO NOT ENTER  Z E RO .  

Attai nment areas = C i t i e s o r  reg i on s  that meet 
federal standard s for c arbon monox i de ( CO )  and 
ozone concentrat i on s  i n  the atmo sphere . 

Oxygenated gaso l i ne ( OG }  = F i n i s hed g a s o l i ne that  
meet s  t h e  m i n i mum oxygen content  requ i rement  for 
gaso l i ne so l d i n  CO non - at t a i nment  are a s  i n  w i nter  
mon ths  but  doe s not  meet RFG spec i f i c a t i ons  ( see 
bel ow ) for ozone non - att a i nment are a s . 

i i i 

Reformu l ated gasol i ne C RFG) = F i n i shed  g a s o l i ne 
that  mee t s  a l l requ i rements  for reformu l ated 
g a s o l i ne i n  ozone non - atta i nment  are a s  and , i f  
nece s s a ry ,  for CO non - atta i nment  a rea s . 

Segregat i on = Any product that  cannot  be 
c o - m i ng l ed w i t h  another product . 
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Non - atta i nment areas : 

CO non - attai nment areas = Approx i mate l y  40  
c i t i e s ( l i s ted bel ow ) t h at  are not  i n  
comp l i ance w i th federa l  carbon monox i de ( CO )  
s t andard s : 

Al buquerque , NM 
Anchorage , AK 
Ba l t i more , MD 
Bo ston , MA ( CMSA ) 
Ch i co ,  CA 
Cl evel and , OH ( CMSA ) 
Col orado Spr i ngs , CO 
Denver , Bou l der , CO ( CMSA ) 
Dul u th , MN , W I  
E l  Paso , TX 
F a i rbanks , AK ( non -MSA ) 
Fort Co l l i n s , CO 
Fresno , CA 
Greens boro , W i n ston - Sa l em ,  H .  Po i nt ,  NC 
Hart ford , CT  ( CMSA ) 
Joseph i ne County ( Gran t s  Pass ) ,  OR ( non -MSA ) 
Kl amath  County , OR ( non -MSA ) 
Las  Vega s , NV 
Los Ange l es , CA ( CMSA ) 
Medford , OR 
Memph i s ,  TN 
Mi nneapol i s/St . Pau l , MN 
Mi s sou l a County , MT ( non - MSA ) 
Modesto , CA 

*New York , NY , NJ , CT ( CMSA ) 
Ph i l adel ph i a ,  PA , NJ , DE ( CMSA ) 
Phoen i x ,  AZ 
Port l and , OR , Vancouver , WA ( CMSA ) 
Provo , Orem , UT 
Ral e i g h ,  Durh am , NC 

*Rated as a " ser i ou s " CO non - at t a i nment  area . 
**Rated a s  an " ext reme " ozone non - at t a i nment a re a . 
MSA = Metropol i t an s t at i s t i c a l  area . 
CMSA = Conso l i d ated metropol i tan stat i s t i ca l  area . 

i v  

Reno , NV 
Sacramento , CA 
San D i ego , CA 
San Franc i sco , Oakl and , San Jose , CA ( CMSA ) 
Seattl e ,  T acoma , WA ( CMSA ) 

*Spokane , WA 
*Steubenv i l l e ,  We i rton , OH , WV ( nonmob i l e )  

Stockton , CA 
Syracuse , NY 
Was h i ngton , DC , MD , VA 

*Wi nnebago County (Oshko sh ) , WI ( nonmobi l e )  

Ozone non - atta i nment areas • N i ne c i t i es 
( l i sted bel ow) wi th  extreme or severe ozone 
pol l ut i on probl ems that must  use reformul ated 
gaso l i ne ( RFG ) by January 1 , 1 995 . 

Bal t i more , MD 
Ch i cago , I L ,  IN , W I  ( CMSA ) 
Hartford , CT 
Houston , Gal veston , Brazor i a ,  TX ( CMSA) 

**Los Ange l e s , CA ( CMSA) 
M i l waukee , Rac i ne ,  WI ( CMSA ) 
New York , NY , NJ ,  CT ( CMSA) 
Ph i l adel ph i a ,  PA , NJ , DE ( CMSA ) 
San D i ego , CA 

Opt - i ns c Approx i matel y 1 00 c i t i es ( other 
than the 9 ozone non - atta i nment areas  l i sted 
above ) w i t h  marg i nal , moderate , or ser i ous  
ozone pol l ut i on probl ems that may choose  to 
part i c i pate i n  ( " opt - i n "  to ) the RFG program . 
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Survey Acronyms and Abbrevi ati ons 

NOT E : T h e  a bbrev i at i on s  bel ow refer to the  way i n 
wh i c h t h ey are u sed i n  t h i s s e c t i on of  the  
que s t i onn a i re . 

$ 
% 
B 
co 
MB 
MB/CD 
MM 
MMB 

U . S .  do l l ars 
Percent 
Barrel s 
Carbon monox i de 
Thou s and barre l s 
Thou s and barre l s per ca l endar day 
M i l l i on 
M i l l i on barrel s 

v 
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U.S.  R EGIONS 
N ATIONAL P ETROLEUM COUNCIL REFINING STUDY 

REG 1 0  

REG 1 1  

Southern Ca l i forn i a  
I nc l udes : 

San L u i s  Ob i spo Coun t y  
Ke rn Coun t y 
S a n  Berna rd i no Count y  
a n d  other southern count i es 

Southern Nevada 
I nc l udes : 

Esmera l da County 
Nye County 
l l nco l n  Count y  
C l a rk County 

, .  

REG & 

COLORADO 

� �  
() 

!lAWAII 

Eastern New York 
I nc l udes : 

Jefferson Coun t y  Western New York 
I nc l udes : 

Oswego County 
Onondaga County 
Cayuga County 
Tompk i ns County 

Lew i s  County REG 1 
One ida County 

Chemung County 
and other western 

count i es 

Mad i son County 
Cort land County 
T i oga County 
and other eastern 

count i es 

�, 

REG 3 

Eastern Pennsy l va n i a  
I nc l udes : 

T ioga County 
L ycom i ng County 
C l i nton Coun t y  
Centre County 
Hunt i ngdon County 
Fu l ton Cou n t y  
and other  ea s t e rn count i es 

Western Pennsy lvan i a  
I nc l udes : 

Potter Cou n t y  
Cameron County 
C lea r f i e l d  County 
B la i r  County 
Bedford Coun ty 
and other  we s t e r n  coun t i e s  
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Hydrocarbon Fuel Throughput , Storage Capac i ty ,  a n d  Product Segrega t i ons* of Termi n a l s 

1 .  Prov i de the  fo l l ow i ng  i n fo rmat i on for t e rm i n a l s operated by you r  comp a ny i n  each  reg i on (See map on 
fac i ng page for def i n i t i ons of regions . ) 
• The actua l  tota l  1 990 throughput for these  term i n a l s ( i ncl ud i ng those  at  ref i ner i e s ) . (Inc l ude on ly 

phys i ca l  vo l umes [wet barre l s] moved through these termina l s . )  
• The greate s t  number o f  gaso l i ne ,  d i s t i l l ate , and other product seg regat i ons*  that  your 

termi nal s actua l l y  s tored at  any one po i nt i n  t i me i n  1 990 . ( I f mul t i pl e  term i n a l s i n  a reg i on ,  report 
the greatest  number of seg regat i on s  stored by any one termi na l . ) 

• The  ant i c i pated g reates t  n umber of product s eg reg at i on s  that you w i l l  store at any one po i nt i n  t i me i n  
1 995 . ( I f mul t i p l e  termi na l s i n  a reg i on , report the greatest  number of segregat i ons s tored by any one 
termi nal . )  

Tot a l  1 990 t h roughpu t ( MB/CD ) : 

Greatest  number o f  s egregat i on s*  
at  any one po i n t i n  t i me o f : 

1990 motor gaso l i ne prod -
ucts  ( i nc l ud i ng s u bg rade s )  

1990 #2  d i e se l  fue l / 
# 2  fue l  o i l 

1990 av i a t i on  g a s o l i n e ,  j e t  
fuel , kerosene/ # !  f u e l  o i l 

Ant i c i pated greatest  n umber of  
s egrega t i ons* at any one po i nt 
i n  t i me o f :  

1995 motor gaso l i ne prod ­
uct s ( i n c l ud i ng s u bg rade s ) 

1995 #2  d i ese l  fuel / 
# 2  fue l  o i  1 

1 995 av i at i on ga so l i ne ,  j et  
fue l , kerosene/ # !  fue l  o i l 

1 2 3 4 5 
REG I ON :  

_6 _ 7 __.!! 

*By " segregat i on , " we mean any product that  cannot be co-m i ngl ed w i th  anot her  product . 
V I I - I  

9 1 0  il 1 2  1 3  
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2 .  Doe s your  company have  any deep - water  te rm i n a l s t h a t  are capab l e o f  rece i v i ng ocean -go i ng t ankers , 
i nc l ud i ng t e rm i n a l s  at re f i ner i e s ? 

Y e s  

No 2 - - >  SK I P  TO QUEST ION 6 

3 .  I n  1 990 , wh at vol ume of  each  o f  the  fol l ow·i ng d i d  your company i nput and output by tanker through i t s 
deep -water term i na l s ( i nc l ud i ng t ho se  at  ref i ner i es ) ?  
(If  none , enter  "0 " . )  

a .  Crude o i l 

b . C l ean fuel products  and s tocks* 

c .  D i rty produc t s and stocks**  

1 990 Vol ume I nput . 1 990 Vol ume Output 
by Tanker by Tanker 

___ B/CD 

___ B/CD 

___ B/CD 

___ B/CD 

___ 8/CD 

___ B/CD 

4 . I n  1 995 , wh at do you ant i c i pate  w i l l  be your company ' s  capac i t i es to i nput the fol l ow i ng by tanker 
through  i t s deep -water term i n a l s ( i nc l ud i ng those  at ref i neri es ) , g i ven the m i n i mum vol ume o f  Product 
that  vou expect you  w i l l  output by tanker through these same termi na l s ?  . 
( If  none , enter  " 0 " . Assume current wha rf ,  port , and p ipe l i ne const ra int s , p l us p l anned expans i ons or  
reduct i ons . )  

a .  Crude o i l 

1 99 5  Ant i c i pated Capac i ty 
for I NPUT bv Tan ker 

b .  C l ean fuel products and stocks* 

___ 8/CD 

___ 8/CD 

___ B/CD c .  D i rty products  and stoc ks** 

*D i s t i l l ed f i n i s h ed and unf i n i shed fue l  products  such a s  gaso l i ne s , naphthas , jet fue l , d i ese l  fue l s ,  
# 2  fuel o i l and other d i st i l l ate  fuel s ,  and unf i n i shed gasol i ne subgrades  ( i nc l ud i ng oxygenate s ) . 

**F i n i s hed and u n f i n i s hed bottoms products  such  a s  res i dual  fuel o i l , a spha l t ,  road o i l s ,  and heavy gas  o i l . 

V I I -2 
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5 . I n  1 99 5 ,  what do you ant i c i pate w i l l  be your company ' s  capac i t i e s to output the fo l l owi ng by tanker 
through i t s deep -water term i na l s ( i nc l ud i ng those  a t  ref i neri e s ) , g i ven the m i n i mum vol ume of  product 
that  you  expect  you  w i l l  i npu t  by tanker through these  s ame term i na l s ?  
( I f  none , enter " 0 " . Assume current wha rf ,  port , and p ipe l ine const ra in t s ,  p l us p l anned expans i ons or  
reduct i ons . )  

1 995  Ant i c i pated Capac i ty 
for OUTPUT by Tan ker 

a .  Crude o i l 

b .  C l ean fuel product s  and stocks* 

c .  D i rty products  and stocks** 

___ B/CD 

___ B/CD 

___ B/CD 

Esti mated Env i ronmental Expenses for Termi nal s ( I ncl ud i ng Termi na l s at Refi neri e s ) 

6 . For  1 990 , what were your company ' s  env i ronmental  expend i tures for i t s term i na l s ?  

Env i ronment a l  cap i ta l expendi tures inc l ude p l ant  and equ ipment costs  for reduc ing o r  e l iminat ing a i r  and 
water po l l utants  and hazardous and nonhazardous so l id wastes . They a l so inc l ude cos t s  for treatment , 
s torage , d i sposa l ,  or  recyc l ing of a i r  and water po l l utants  and hazardous and nonhazardous so l id wastes . 
So l id-waste- re l a ted co sts  i nc l ude expendi tures for remediat ion and sp i l l s .  

Amount s  entered for env i ronmenta l operat i ons and ma in tenance expenses shou ld  inc lude a l l env i ronmenta l ly 
re l a ted cos t s  for opera t i ons and ma intenance of p l ant  and equ ipment ;  equ ipment l eases; reducing or 
e l imina t i ng po l lu tants  o r  waste ;  t rea tment , s torage , d i sposa l ,  or  recyc l ing of po l lutants/wastes;  and 
remed i a t i on cos t s .  

Do no t i nc l ude deprec i a t i on cos t s . 

a .  Total  1 990 env i ronmenta l  cap i t al  expend i tures : $ m i l l i on 

b .  1 990 env i ronmenta l  operat i ons  and ma i ntenance expense s : $ mi l l i on 

*D i s t i l l ed f i n i s hed and unf i n i s hed fue l  products  s uch a s  gaso l i ne s , n aphthas , jet fuel , d i e se l  fuel s ,  
# 2  fuel o i l and other d i s t i l l ate fue l s ,  and unfi n i shed gasol i ne s ubgrades ( i nc l ud i ng oxygenates ) .  

**F i n i s hed and un f i n i shed bottoms product s s uch a s  res i dual fuel  o i l , a sphal t ,  road o i l s ,  and heavy gas  o i l . 

V I I - 3 
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7 .  I n  the  5 -year per i od from January 1 .  1 99 1 , through December 3 1 , 1 995 ,  what do you ant i c i pate the 
company ' s env i ronmenta l  and proces s  safety expenses  wi l l  be for i t s termi na l s , based on regul at i ons  and 
approved l eg i s l at i on a s  of  December 3 1 ,  1 990? Al so , approx i mate l y  what percentage of those expen ses  do 
you ant i c i pate wi l l  be d i rectl y attri butabl e to the 1 990 Cl ean A i r Act Amendements ( CAAA) ?  

• Use the same def i n i t ions as those prov ided i n  Quest ion 6 .  

• Inc lude expenses resu l t ing from the C l ean A i r  A c t  Amendment s  of 1990 , expected regu l a t i ons from 
those amendment s ,  requ i rements for add i t i ona l product segregat ions , etc . 

• Answer i n  1991 do l l ars . 

• Provide cos t s  re l a ted to  process safety management that are expended i n  response to API RP 750 o r  
other State  and Federa l process safety requ i rement s .  

% Attri butabl e 
to 1 990 CAAA 

a .  Tota l  ant i c i pated env i ronmental l y  and 
proces s  s afety - rel ated cap i tal  expend i tures 
for 1 / 1/9 1  - 1 2/3 1/95 : $ m i l l i on % 

b .  Tota l  ant i c i pated env i ronmenta l l y  and 
proces s  s a fety - rel ated one- t i me* expenses  
for 1/ 1/9 1 - 1 2/3 1/95 : $ m i l l i on % 

c .  E s t i mated 1 995 env i ronmental l y  and 
proces s  s a fety - rel ated operat i ons and 
ma i ntenance expenses : $ m i l l i on % 

8 .  I n  the  5 -year peri od from J anuary 1 .  1 99 1 , through December 3 1 ,  1 995 , what costs  ( i f  any ) do you expect 
to i ncur spec i f i ca l l y  i n  order to i ncrease  throughput or number of  segregat i ons?  Do not i nc l ude cost s  
reported in  Ques t ion 7 above . (Enter " 0 " i f  you d o  n o t  expect to  i ncrease throughput or number of 
segregat i ons . )  

$ m i l l i on 

*One - t i me expen se s  i nc l ude expen ses  a s soc i ated wi th  cap i ta l  project s and one - t i me remed i at i on act i v i t i es .  

V I I - 4 
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9 . Prov i de your be st  est i mates  w i th  reg ard to the fol l ow i ng i nformat i on for your company ' s term i na l s 
( i nc l u d i ng those  at  refi ner i e s ) , a s  o f  January 1 ,  1 99 1 . 

a .  Tot a l  number of  term i na l s :  

b .  Percent age of  term i na l s wi t h  mari ne  l oad i ng and rece i v i ng capabi l i t i es :  % 

c .  Storage tanks i n  hydrocarbon fuel s serv i ce :  

( 1 )  N umber : 

( 2 )  Tot a l  capac i ty : ___ MB 

( 3 )  Percentage o f  tanks  equ i pped w i t h  l eak  
con t a i nment  and  detect i on  ( for  exampl e ,  doubl e bottoms ) :  % 

( 4 )  Percentage  of  tanks  equ i pped w i th  doubl e seal s or  equ i val ent : % 

( 5 )  Number that  are 0 t o  4 0  years  ol d :  

( 6 )  Tot a l capac i ty of tanks  that  are 0 to 40 years ol d :  MB 

( 7 ) N umber that  are more than  40 years o l d :  

( 8 ) To t a l  c apac i ty o f  tanks  t h at are 40+ years o l d :  ___ .MB 

1 0 .  How many of  your company ' s  termi n a l s have each o f  the fo l l ow i ng :  

a .  Groundwater mon i tor i ng program 

b .  Groundwater recovery treatment  program 

c .  Known contam i n ated s o i l ( that  i s ,  s o i l 
requ i r i ng mon i tor i ng  or  remed i a t i on 
under current regu l at i on s )  

Number of 
Term i na l s  

V I I - 5 
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NAT I ONAL P ETROLEUM COUNC I L  
1 99 1  SURVEY O F  U . S .  PETROLEUM REF I N I NG I NDUSTRY 

S ECT I ON V I I I .  I SSUES  CONC E RN I NG C L EAN PRODUCT P I P E L I N E S  FOR P I P E L I N E  OPERATORS 

If you h a ve ques t i ons , con t act : 

Benj ami n O l i ve r ,  J r . , NPC , ( 202 ) 3 93 - 6 1 00 
FAX : ( 202 ) 33 1 - 8539 

OR 
S u s an Ru s s e l l ,  SR I  I n tern at i on a l , ( 4 1 5 )  859 - 2640  

FAX : ( 4 1 5 )  859 - 286 1 

U se  the  enc l o sed enve l ope  to  return th i s  comp l eted quest i onn a i re 
no l ater than January 3 1 , 1 9 92 , to : 

Su rvey Research Prog r am 
S R I  I n ternat i ona l  

P . O .  Box 2 246  
Men l o Park , CA  9402 6 - 2 2 46 

Whom shou ld  we con t a c t  i f  we have quest i ons  about your responses to  th i s  
sect i on ?  

Name : 

Te l ephone : 

FAX : 
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I NTRODUCT I ON 

I n  re sponse  to a reque s t  from the  Secretary o f  
Energy , t h e  Nat i o n a l  Pet ro l eum C o u n c i l  ( N PC )  i s  
conduct i ng a st udy o f  t h e  U . S .  re f i n i ng i nd u s t ry ' s 
c a p a b i l i ty and fl ex i b i l i ty to meet fut u re product 
demand . T a s k  gro u p s  con s i s t i ng o f  repre s en t a t i ves  
from N PC member comp an i e s have been re s p on s i bl e  fo r 
i de n t i fy i ng the d a t a  need s and spec i fy i ng t h e  
c o n t e n t  o f  the que s t i on n a i re s . 

The survey i ncl udes both ex i s t i ng and pl anned U . S .  
ref i ner i es , as fol l ows : 

• Al l refi ner i es wi th operabl e capac i ty as 
of January 1 ,  1 99 1 , regard l ess of whether 
they were actual l y  i n  operat i on on that 
date . 

• Al l refi ner i es that are pl anned to be 
operabl e  by January 1 ,  1 996 . 

Data Tabul ati ons and Confi dent i al i ty 

T h e  N PC h a s  ret a i ned S R I  I nternat i on a l  t o  format 
the s urvey que s t i onn a i re s and to c o l l ect and 
tabu l ate  the su rvey d a t a  and p rov i de agg reg ated 
data t o  the U . S .  petro l eum re f i n i ng s t udy 
p a rt i c i pants , N PC s t aff , and c o n t ractors  who w i l l  
u s e  t h e  d a t a  i n  mathemat i c a l  mod e l s .  The fi nal  

report w i l l  be s ent to al l survey res pondents . 
S R I  I n ternat i on a l - - formerl y S t a n fo rd Re search  
I n s t i t u t e - - i s  a broad - ba s ed , nonprof i t re s earch a n d  
con s u l t i ng org an i zat i on serv i ng c l i en t s  i n  
i nd u s t ry ,  gove rnme n t , and serv i ce o rg a n i za t i o n s  
worl dwi de . 

I nd i v i d u a l  company data from t h e  s u rv ey w i l l  be 
h e l d s tr i ct l y confi denti al by S R I  and w i l l  not  
be re l e a s ed t o  governmen t ,  s t udy p a rt i c i p a n t s , N PC 
s t a ff , or  other  contractors . The  o n l y  S R I  s t aff 
who w i l l  have acce s s  to the data are S u rvey 
Re search  Prog ram s t a ff and Ms . S u s an L e i by ,  an S R I  
proce s s  eng i neer , w h o  w i l l  a s s i s t S u r v ey Re s earch 
Program s t aff i n  rev i ewi ng the que s t i o n n a i re s and 
w i l l  be ava i l abl e i n  the event of any d i ff i c u l t i e s 
i n  q ue s t i onna i re i nterpretat i on .  C o n f i den t i a l  
I n fo rmat i on Ag reement s prepared b y  t h e  N P C  have  
been executed by S R I  man agement ,  i nd i v i du a l  Su rvey 
Re s e arch Prog ram s t a ff ,  and M s . L e i by comm i t t i ng 
thems e l ve s to t h e s e  data h a nd l i ng procedures . 

S R I  I ntern at i on a l  w i l l  rel e a s e  t h e  agg reg ated data  
t o  N PC s t udy p a rt i c i pant s o n l y when s u ff i c i ent d a t a  
a r e  av a i l abl e to permi t aggreg at i on i n  a manner 
that wou l d not d i s c l o s e  i nd i v i d u a l  operat i on s . 
Once t h e  data  have been aggreg a ted , accepted by the 
N PC , and reported , a l l i nd i v i d u a l  re s p o n s e s  w i l l  be 
d e s t royed . 
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Overvi ew o f  the I n format i on Requested 

The overal l s u rvey i s  d i v i ded i n to  10 sect i on s , a s  
o ut l i n ed be l ow . Th i s  i s  Sect i on V I I I . 

I .  Percept i o n s  of  the  i mpacts  o f  reg u l atory 
req u i rements  on t he  refi nery ' s operat i on s  i n  
1 995  and 2 000 . 

I I . Ref i nery fac i l i t i e s '  c apab i l i t i e s and 
ut i l i zat i on , feed s tocks , and product  
y i el d s - - actua l  1 990  data  and as  a nt i c i p ated 
for 1 99 5 . 

I I I . Ref i nery em i s s i on sources  and control s .  

I V . Economi c i mpact s of  env i ronmenta l  
regu l at i on s  on re f i ner i e s - - both  h i s t or i c a l  
and ant i c i pated c o s t s . 

V .  D i s t r i but i on and tran s port modes  o f  products  
from ref i ner i e s  among nat i ona l  reg i on s - - 1 990  
and  1 99 5 . 

V I . Expectat i ons  reg ard i ng the  1 995 s upp l y and 
d i s tr i but i on o f  oxygenate s , corporate - w i de . 

V I I .  Var i o u s  i s s ues concern i ng term i n a l s ,  
i nc l ud i ng supp l y o f  p roduct , capac i ty ,  and 
env i ronmenta l l y  re l ated co st s . 

V I I I .  Vari ous  i s s ues  concern i ng p i pel i ne s , 
i nc l ud i ng capac i ty ,  product segregat i on s , 
and costs . 

· 

I X . Tanker , barge , ra i l ,  and truck  tran s port 
co sts . 

X .  Fore i gn re fi nery and s u p p l y i s s u e s , 
i nc l ud i ng l i ke l y product  s pec i f i c at i o n s  i n  i i  
other n at i o n s  i n  1 995  and 2000 . 

A separate q u e s t i on n a i re on t he  s upp l y and 
d i s t r i but i on o f  oxygenate s  i s  be i ng sent  to  
compan i e s t hat  b l end oxygenates  w i t h  petro l eum 
products  but  do not  p roduce petro l eum products . 

Purposes for the I nformat i on Requested 

The  N PC need s  your  company ' s  respon ses  to t h i s  
quest i onna i re to  he l p bu i l d  an accurate p i cture of  
the  current  and  ant i c i p ated future capab i l i ty and 
fl e x i b i l i ty of  the  n at i on ' s  ref i n i ng i nd u s t ry to 
supp l y i t s c u stomers ' need s . Th i s  i nformat i on ,  
agg reg ated acro s s  a l l re s ponden t s , w i l l  comp r i s e  a 
maj or component of  the  NPC ' s response  to  the  
Secretary of  Energy . The  aggregated s urvey re s u l t s  
a l s o  w i l l  b e  u sed t o  va l i date i nd u st ry mode l s .  

For  u s e  i n  the  math emat i ca l  model s ,  the  s u rvey 
re s u l t s  w i l l  be s upp l emented w i t h  aggregate 1 990  
operat i ng data  from t h e  Department  o f  Energy ' s  
Energy I n format i on Admi n i s trat i on report s and the  
j udgments  o f  the  i nd u s t ry expert s on  the  N PC s tudy 
g roups . U se  of  these  t h ree sources o f  i n format i on 
w i l l  he l p to en s ure t hat  the  mode l s prov i de va l i d  
repre s en t at i ons  o f  the  i nd u st ry and do not  under­
or  over - s tate  i nd u s t ry capab i l i ty or fl ex i b i l i ty .  

The  purpose  of  t h i s sect i on o f  the  que st i on n a i re i s  
to  determ i ne  the  ab i l i ty o f  p i pel i nes  to  h and l e 
c hanges  i n  s upp l y pattern s due to  env i ronmenta l  
regu l at i on s  and  to  a s s e s s  po s s i bl e  tar i ff ch ang e s  
between 1 990 a n d  1 995 . 
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I NSTRUCT I ONS AND DEF I N I T I ONS 

RE PORT DATA ON L Y  ON T HOS E L I N E S  THAT ARE A P P L I CAB L E  TO YOUR O P E RAT I ON .  
THERE  ARE  NO DATA FOR A S P E C I F I C L I N E ,  L EAV E TH E L I N E  B LANK ; 
DO NOT ENTER ZERO .  

Oxygenated gasol i ne ( OG )  = F i n i s h ed g a s o l i ne 
t hat meets  the  m i n i mum oxygen content  requ i rement  
for  gaso l i ne so l d i n  CO non - att a i nment are a s  i n  
w i nter  month s but d o e s  not  meet RFG  spec i f i c at i on s  
{ see be l ow )  for ozone  non - att a i nment are a s . 

Reformul ated gas o l i ne ( RFG ) = F i n i s hed g a s o l i ne 
t hat meet s a l l req u i rements  for reformu l ated 
ga so l i ne i n  ozone  n o n - att a i nment  areas  and , i f  
neces sary ,  for CO non - at t a i nment  are a s . 

i i i 

Survey Acron yms and  Abbrev i at i on s  

NOTE : The abbrev i at i on s  bel ow refe r  to  t he  way i n  
wh i c h they are u sed i n  th i s  s ect i on o f  the  
quest i on n a i re .  

% 
MB/D 
N E SHAP 

OG 
RFG  

Percent  
Thous and barre l s per  d ay 
Nat i ona l  Emi s s i on Standard 

for Hazardous  A i r Po l l u tants  
Oxygenated gaso l i ne 
Reformul ated gaso l i ne 
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U .S.  REGIONS 
NATIONAL PETROLEUM COUNCIL R EFINING STUDY 

REG 1 1  

Southern Ca 1.1 f orn I a 
I nc l udes : 

REG 1 0  

San l u i s  Ob i spo Count y 
Kern County 
San Berna rd i no Count y  
a n d  other southern count i es 

Southern Nevada 
I nc l udes : 

Esmera lda County  
Nye County 
L i nco l n  Count y  
C lark County 

COlOAADO 

� �  
{) 

II A WAll 

Eastern New York 
I nc ludes : 

Wes tern New York Jefferson County 

I nc ludes : Lew i s  County REG 1 
Oswego County One i da County 

Onondaga County Mad i son County  

Cayuga County Cort land County 

Tompk i ns Count y  T i oga County 

Chemung County and other eas tern 

and other western count ies 

count i es 

*' 

REG 3 

Eastern Pennsy l van i a  
I nc l udes : 

T i oga County 
l ycom i ng County 
C l i nton County 
Cent re Coun t y  
Hunt i ngdon Cou n t y  
Fu l ton Coun t y  
a n d  o t h e r  e a s tern c oun t i e s  

Western Pennsy lvan i a  
I nc ludes : 

Potter  County 
Cameron County 
C learf i e l d County 
B l a i r Coun t y  
Bedford Cou n t y  
and o t he r  western coun t i e s  
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1 .  Comp l e t e  t h e t a b l e be l ow t o  i nd i cate  the  fol l ow i ng :  
( a )  Your  company ' s  nom i n a l  1 990 p i pel i ne capac i t i e s for gaso l i ne ( i nc l ud i ng subg rade s ) , d i s t i l l ate , or j et fuel  

between each p a i r of reg i ons  l i s ted bel ow i n  wh i ch your  company operates a p i pel i ne .  
(Enter the t o t a l capac i ty of a l l  your company ' s  p ipe l ines tha t or ig ina te  i n  one region and move product t o  
the o ther reg i on .  For examp l e ,  i f  your p ipe l ines de l i ver product from Regi on 3 through Reg i on 2 t o  Regi on 4 ,  
en ter  t he max imum HB/0 from Reg ion 3 t o  Reg i on 2 and then the max i mum HB/0 from Regi on 2 t o  Reg i on 4 . )  

( b ) Your company ' s average 1 990 p i pe l i ne u t i l i zat i on for gaso l i ne ( i nc l ud i ng s ubgrades ) ,  d i s t i l l ate , or  j et  fue l  
between each p a i r of reg i ons . 

( c )  Your  company ' s  ant i c i pated nom i na l  1 995 p i pe l i ne capac i t i es for ga so l i ne ( i nc l ud i ng subgrades ) , d i st i l l ate , 
o r  jet  fuel  between each  p a i r  o f  reg i on s . ( A s s ume the same number o f  p roduct segregat i on s  a s  you h ad i n  1 990 . ) 

( d )  Percent age o f  each product ( gaso l i ne ,  d i s t i l l ate , or jet  fuel ) on wh i ch nomi nal  p i pel i ne capac i t i es are based . 
For  exampl e , i f  capac i ty i s  based on pump i ng on l y  d i s t i l l ate , enter 1 00% under " D i st i l l ate . " 

(Answer i n  terms of thousands of barre l s  per day (HB/0} . Hap on fac i ng page has defin i t i ons of reg i ons . )  

( a )  ( b )  

Movement o f  Product  1990 1 990 
Nom i na l Average 

F rom To P i pe l i ne P i pe l i ne 
Req i on : Reg i on :  Capac i t i e s Ut i l i zat i on 

2 4 
3 2 
3 5 
4 2 
5 4 
5 6 
5 7 
5 8 
7 5 
7 6 
7 8 
7 9 
8 3 
8 5 
8 7 
8 9 
8 1 2  
9 6 
9 7 
9 1 0  

1 2  1 1  

( c )  

Ant i c i pated 1995 
Nomi na  1 

P i pel i ne 
Capac i t i es 

V I I I - 1 

( d )  

Percent o f  Each Product o n  Wh i ch 
P i pe l i ne Capac i t i es Are Based 

Gasol i ne D i s t i l l ate Jet Fuel 

__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % __ % __ % 
__ % % __ % 
__ % % __ % 



z 2 .  F o r  e ac h Qa i r o f  reg i on s  i n  wh i c h  you exQect t o  h ave i nc re a s ed c aQac i t y :  U s i ng J a n u a ry 1 ,  1 9 9 1 , a s a 
I b a s e , a bout  wh a t  percen t age  ch ange w i l l  there be by January 1 ,  1 996 , i n  your company ' s p i pe l i ne ....... 

l.,iJ per - barre l  rates/ t ar i ffs a s  a re s u l t of  i ncreased c apac i ty?  ( Inc l ude effect s  on ra t es/t ariffs of 
,j::. 

cap i t a l , one - t ime , and opera t i ng and ma int enance co s t s  due t o  i ncreased capac i ty . Assume curren t 
regu l a t i ons and 1 99 1  do l l a rs . )  
(CIRCLE ONE NUMBER FOR EACH PA I R  OF REGIONS IN WHI CH YOU EXPECT TO HAVE INCREASED CAPACI TY) 

Percentage by Wh i ch Th i s  Company ' s  P i pe l i ne Per - Barrel 
Rate sLTar i ffs W i l l  Change Due to I ncreased Capac i ty :  

F rom To 1 - 1 0% No 1 - 1 0% 1 1 - 20% >20% 
Req i on :  Reg i on :  Decrease  Ch ange I ncrease  I ncrease  I nc rease  

2 4 I 2 3 4 5 

3 2 1 2 3 4 5 

3 5 1 2 3 4 5 

4 2 1 2 3 4 5 

5 4 1 2 3 4 5 

5 6 I 2 3 4 5 

5 7 1 2 3 4 5 

5 8 1 2 3 4 5 

7 5 1 2 3 4 5 

7 6 1 2 3 4 5 

7 8 1 2 3 4 5 

7 9 1 2 3 4 5 

8 3 1 2 3 4 5 

8 5 I 2 3 4 5 

8 7 1 2 3 4 5 

8 9 I 2 3 4 5 

8 I 2  I 2 3 4 5 

9 6 1 2 3 4 5 

9 7 1 2 3 4 5 

9 I O  I 2 3 4 5 

1 2  1 1  1 2 3 4 5 

V I I I - 2  
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3 .  Overal l , by about what percentage ( i f  any ) do you expect the 1 990 Cl ean A i r Act Amendments  
and other  env i ronmenta l  and proce s s  s a fety regu l at i on s to affect your  p i pe l i ne ' s tar i ffs 
between 1 990 and 1 995?  In devel op i ng your response , i nc l ude cos t s  for the  fol l owi ng :  

• Mod i f i c at i on s  to  term i n a l  fac i l i t i e s for product segregat i on requ i red 
to  accommodate add i t i on a l  " env i ronmenta l  product s . "  

• Mod i f i cat i on s  for termi na l bl end i ng ( oxygen ate bl end i ng and i ntermed i ate 
grade bl end i ng to reduce grade s ) . 

• A i r and water qua l i ty compl i ance . 

• New source performance st andard s  ( NSPS ) . 

• Indust r i a l tox i n s . 

• NE SHAP . 

• I ncreased tank/p i pel i ne i n spect i on frequency ( cost  of i n spec t i on/more 
frequent repa i rs d i ctat i ng i ncreased downt i me ) . 

• Hazardou s  wa ste  handl i ng .  

None 

(CIRCLE ONE NUMBER) 

0 

L e s s  t han 1 0% 

1 0% to 20% . . 

More t h an 20% 

1 

2 

3 

V I I I - 3 
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4 . 1£ ,  due to  C l ean Ai r Act Amendments  ( CAAA) , the number of gaso l i ne segregat i on s* 
pumped t h rough your p i pel i nes  were i ncreased by s i x  and the number of d i s t i l l ate 
s egregat i ons*  were i ncrea sed by one , by about how much  wou l d your p i pel i ne s ' capac i ty 
be decreased , i f  at  a l l ?  ( For examp l e ,  the ga so l i ne products pumped through your 
p i pel i ne s  m i ght  i ncrease from conven t i onal  ga so l i ne grades to conven t i onal  gasol i ne 
grades p l u s  OG p l u s  RFG , and the  d i st i l l ate products  m i ght  i ncrea se from one grade of 
d i ese l  to  two . ) 

· 

(CIRCLE ONE NUMBER) 
Ant i c i pated Chanqe i n  P i pel i ne Capac i ty : 

No 1% to 1 0% 1 1% to 1 5% 1 6% to 20% 2 1% to 2 5% More than 25% 
Decrease  Decrease  Decrease  Decrease Decrease  Decrease  

1 2 3 4 5 6 

5 .  1£ ,  �ue to  Cl ean A i r Act Amendments  ( CAAA) , the number of gasol i ne segregat i on s* 
pumped t h rough your p i pel i nes  were i ncreased by three and the number of d i s t i l l ate 
segregat i on s *  were i ncreased by one , by about how much wou l d  your p i pel i ne s '  capac i ty 
be decreased , i f  at a l l ? 

(CIRCLE ONE NUMBER) 

Ant i c i pated Ch anqe i n  P i pel i ne Capac i ty : 

No 1%  to 1 0% 1 1% to 1 5% 1 6% to 2 0% 2 1% to 2 5% More than  2 5% 
Decrease  Decrease Decrease Decrease Decrease Decrease 

1 2 3 4 5 6 

*By " s egreg at i on , "  we mean any product  that cannot be co-mi ngl ed w i th  another product . 

V I  I I  - 4 



z I 
-
\.JJ 
'-l 

6 .  1£ ,  due to the C l ean  A i r Act Amendment s ( CAAA) , the  n umber o f  gaso l i ne segregat i on s* 
pumped through your p i pe l i ne s  were i ncreased bv s i x  and the  number of d i st i l l ate 
segregat i ons* were i ncreased by one , by about how muc h  wou l d your p i pel i nes ' 
ra tes/tar i ffs be i ncreased , i f  at a l l ,  i n  order to ma i nta i n  current capac i ty?  

(CIRCLE ONE NUMBER) 
Ant i c i oated Chanqe i n  P i o�l i ne Rates/Ta r i ffs : 

No  1% to  1 0% 1 1.% to  1 5% 1 6% to 20% 2 1% to 2 5% More than 25% 
I nc rease  I ncrease I ncrease  I ncrease I nc rease  I ncrease 

1 2 3 4 5 6 

7 . 1£ ,  due to the C l ean A i r Act Amendment s ( CAAA) , the number o f  gasol i ne segregat i ons* 
pumped through your p i pe l i ne s  were i nc reased by three  and the  number o f  d i s t i l l ate 
segreg a t i ons*  were i ncrea sed by one , by about how much wou l d your p i pe l i nes ' 
rates/ t ar i ffs  be i ncreased , i f  at a l l ,  i n  order to ma i nt a i n cu rrent c apac i ty?  

(CIRCLE ONE NUMBER) 

Ant i c i oated Ch anqe i n  P i oel i ne Rates/Tar i ffs : 

No 1% t o  1 0% 1 1% to 1 5% 1 6% to 20% 2 1% to 2 5% More than 2 5% 
I n c re a s e  I ncrea s e  I ncrease  I ncrease I ncrease  I ncrease  

2 3 4 5 6 

*By " s egregat i on , " we mean any product  t h a t  cannot be co - m i ng l ed w i th  another product . 

V I I I - 5 
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8 . a .  By J anuary 1 ,  1 996 , does  your  company p l an to const ruct  or expand any i nterreg i ona l  
p i pe l i ne fac i l i t i e s t h a t  w i l l  h and l e  motor ga so l i ne s ( i nc l ud i ng subg rades ) , d i st i l l ate , or  
jet  fue l ? (By "p ipe l i ne fac i l i t i e s , "  we mean p ipe l i nes , pump i ng s t a t i ons , and 
p ipe l i ne - owned term i na l s . ) 

1 Yes  

No  2 - - >  SK I P  TO  QUEST I ON 9 

b .  ( I F  " Y ES " ) Between wh i ch p a i rs  of  reg i ons  ( a s  shown on map fac i ng page V I I I - 1 )  do you 
ant i c i pate  bu i l d i ng or  expand i ng p i pel i ne fac i l i t i e s , and about how many months  do you 
expect w i l l  be requ i red to obta i n  the nece s sary permi t s  and r i ght - of-way easement s ?  

W i l l  Construct or  Expand 
P i pe l i ne Fac i l i t i e s Here by 1 996 : 

F rom To 
Reg i on :  Reg i on :  

Number of  Months  Requ i red 
to Obt a i n Permi t s  and 
R ight - of-Way Easements  

9 .  I n  1 995 , what i s  the probab i l i ty t hat  your company wi l l  s h i p  each of the fol l owi ng products  
i n  any of  your p i pel i ne s  that  are s h i pp i ng other product s ?  

(CIRCLE ONE NUMBER FOR EACH PRODUCT} 

a .  Al cohol - bl ended ga so l i ne  

b .  Neat  methanol  

c .  Neat e t h ano l  

Probab i l i ty 

less  Than 1 0% 1 0% to 50% More Than 50% 

1 

1 

V I I I - 6  
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NAT I ONAL P ETROLEUM COUNC I L  
1 9 9 1  SURVEY OF  U . S .  P ETROLEUM REF I N I NG I NDUSTRY 

S ECT I ON I X .  TANKER , BARGE , RA I L , AND TRUCK TRANSPORT COSTS 

If you h a ve ques t i ons or need mo re cop i es of the ques t i onna i re ,  con t act : 

Benj am i n O l i ve r ,  J r . , N PC , ( 2 02 ) 3 93 - 6 1 00 
FAX : ( 2 02 ) 33 1 - 8539  

OR  
S u s an Ru s s e l l ,  SR I  I ntern at i ona l , ( 4 1 5 )  859 - 2640 

FAX : ( 4 1 5 )  859 - 286 1 

U s e  the  enc l o s ed enve l ope to ret urn t h i s  comp l eted que st i on na i re 
no l ater than January 3 1 . 1 992 , to : 

S urvey Re search  Prog ram 
SRI I n ternat i on a l  

P . O .  Box 2 246 
Men l o Park , CA 94026 - 2 2 4 6  

Whom shou l d  w e  cont act  i f  we have quest ions  abou t  your responses to  th i s  
sect i on ?  

N ame : 

Tel ephone : 

FAX : 
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I NTRODUCT I ON 

I n  respon se to a req u e s t  from the  Sec retary of  
Energy , the  Nat i on a l  Petro l eum Counc i l ( N PC ) i s  
conduct i ng a st udy o f  the  U . S .  ref i n i ng i nd u s t ry ' s 
capab i l i ty and fl ex i b i l i ty to  meet future product  
demand . Tas k gro u p s  con s i s t i ng o f  repre s e n t at i ve s  
from N P C  member compan i e s h ave been re s pon s i b l e  for 
i dent i fy i ng the d a t a  n eed s and spec i fy i ng  the  
content  of  the  que s t i on n a i re s . 

The survey i ncl udes both exi s t i ng and p l anned U . S .  
refi ner i es ,  as fol l ows : 

• Al l refi ner i es wi t h  opera b l e capac i ty as  
of January 1 ,  1 99 1 , regard l ess  o f  whether 
they were act u a l l y  i n  operat i on on that 
date . 

• Al l ref i ner i es that are pl anned to be 
operabl e by January 1 , 1 9 96 .  

Data Tabu l at i ons  and Con f i dent i al i ty 

The N PC h a s  ret a i ned S R I  I n ternat i ona l  to  format 
the  s u rvey quest i onna i res  and to  co l l ect and 
tabu l ate the  su rvey d a t a  and prov i de agg reg ated 
data  to  the U . S .  pet ro l eum ref i n i ng s t udy 
part i c i pants , NPC  s t a f f ,  and contractors who wi l l  
u s e  the  data  i n  mat h emat i c a l  model s .  The f i n a l  

report wi l l  be s ent to a l l s urvey res pondents . 
S R I  I n ternat i o n a l - - fo rmer l y Stanford Researc h  
I n st i tute - - i s  a broad - ba s ed , nonprof i t re search and 
con s u l t i ng organ i zat i on s e rv i ng c l i ent s  i n  
i nd u s t ry ,  government , and  serv i ce organ i zat i on s  
worl dw i de . 

I nd i v i dua l  company d a t a  from the  s u rvey w i l l  be 
he l d str i ct l y con fi dent i a l by S R I  and w i l l  not  
be rel eased to  government ,  s tudy part i c i pants , N PC 
s t a ff ,  or other  contractors . The on l y  SR I s t a ff 
who wi l l  h ave acc e s s  to  the  data  are Survey 
Research  Prog ram s t a ff and  Ms . S u san  Le i by ,  an S R I  
proce s s  eng i neer , who w i l l  a s s i st Survey Re search  
Program s t a ff i n  rev i ew i ng  the  quest i on n a i re s and  
w i l l  be ava i l ab l e i n  t he  event  o f  any d i ffi c u l t i e s 
i n  que st i onna i re i nterpre t at i on .  Conf i dent i a l 
I n fo rmat i on Agreements  p repared by the N PC h ave 
been executed by S R I  man agement , i nd i v i dua l  S urvey 
Research  Program s t a f f ,  and  Ms . Le i by comm i tt i ng 
themse l ve s  to  t h e s e  data  h and l i ng procedures . 

SR I I n ternat i on a l  w i l l  re l ea s e  the  aggregated d a t a  
to N PC study part i c i pants  on l y when s u ff i c i ent data  
are ava i l ab l e to  perm i t aggregat i on i n  a manner  
that  wou l d  not d i s c l o s e  i nd i v i dua l  operat i ons . 
Once the  data  h ave  been aggregated , accepted by the  
NPC , a nd  reported , a l l i nd i v i du a l  responses  w i l l  be  
destroyed . 



z I 
-
� 
N 

Overv i ew o f  the I n format i on Requested 

The  overa l l s u rvey i s  d i v i ded i n to  1 0  s e c t i on s , a s  
o u t l i n ed bel ow . Th i s  i s  Sect i on I X .  

I .  Percept i on s  of  the  i mp ac t s  o f  r eg u l a t o ry 
requ i rements  on the  re f i ne ry ' s  opera t i on s  i n  
1 99 5  and 2000 . 

I I .  Re f i nery fac i l i t i e s '  c a p a b i l i t i e s a nd 
ut i l i z at i on ,  feed s toc k s , and p roduc t 
y i e l d s - - actua l 1 990 d a t a  and a s  a n t i c i p a t ed 
for 1 99 5 . 

I I I .  Ref i nery emi s s i on sources  and c o n t ro l s .  

I V . Econom i c i mpacts  of  env i ronmenta l  
regu l at i ons  on ref i n e r i e s - - both  h i s t o r i ca l  
a nd  ant i c i pated cost s . 

V . D i s tr i but i on and tran s port mode s  o f  products  
from re f i ner i e s  among nat i ona l  reg i on s - - 1 990 
and 1 995 . 

V I . Expectat i on s  reg ard i ng the  1 99 5  s u p p l y and 
d i s t r i but i on o f  oxygen ate s , corporate -w i de . 

V I I .  Var i o u s  i s s ues  concern i ng term i n a l s ,  
i n c l ud i ng supp l y  of  p roduct , capac i ty ,  and 
env i ronmenta l l y  rel ated c o s t s . 

V I I I .  V ar i o u s  i s sues  concern i ng p i p e l i ne s , 
i nc l ud i ng capac i ty ,  product  s eg reg at i on s , 
and costs . 

I X .  Tan ker , barge , ra i l , and truck  tran s port 
costs . 

· 

X .  Fore i gn re f i nery and supp l y  i s s u e s , 
i nc l ud i ng l i ke l y  product  spec i f i cat i on s  i n  
other  n at i on s  i n  1 99 5 and  2000 . 

i i 

A s ep arate  q ue st i on n a i re o n  t he s upp l y and 
d i st r i but i on of  oxygenates  i s  be i ng sent to  
comp a n i e s t h a t  b l end oxygen ates  w i t h  petro l eum 
product s but  do  not  produce petro l eum product s .  

Purpos es  for  the I n format i on Requested 

T h e  N PC need s your company ' s  respon ses  to t h i s  
que s t i o n n a i re to he l p bu i l d  an accurate  p i cture of  
t he  c u rre n t  and ant i c i pated future capab i l i ty and 
fl ex i b i l i ty of the n at i on ' s  ref i n i ng i nd u s t ry to 
s upp l y  i t s c u stomers ' need s . Th i s  i n fo rmat i on ,  
aggreg ated acro s s  a l l respondent s ,  w i l l  compr i se  a 
maj or  c omponent  of  t h e  N PC ' s  respon se  to  t h e  
Secre t a ry o f  Energy . The aggreg ated s u rvey res u l t s  
a l so  w i l l  b e  u sed t o  v a l i date i nd u s t ry mode l s .  

For  u s e  i n  the  mathemat i ca l mod e l s ,  t h e  s u rvey 
re s u l t s  w i l l  be s up p l emented w i t h  agg reg ate 1 990 
operat i ng data  from the Department  of Energy ' s 
Energy I n format i on Adm i n i s trat i on report s and the  
j udgmen t s o f  the  i nd u stry expert s on  t h e  N PC study 
group s . U se  of  these  t h ree s o u rce s o f  i nfo rmat i on 
w i l l  h e l p to en s u re that the  mode l s prov i de va l i d  
repre s en t at i on s  o f  the  i nd u s t ry and d o  not  under ­
or  over - s t ate  i ndustry capabi l i ty o r  fl e x i b i l i ty .  

The purpose  o f  t h i s sect i on i s  to  determ i ne  1 990 
mar i n e , ra i l , and t ruc k  co s t s  and projec ted 
i ncre a s es ,  espec i al l y due to  an t i c i pated 
env i ronment a l  regu l at i on s . 
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I NSTRUCT I ONS AND DEF I N IT I ONS 

RE PORT DATA ONLY  ON  THOSE  L I N E S  THAT ARE APPL I CAB L E  TO YOUR OPERAT I ON .  
I F  THERE  ARE NO DATA FOR A S P EC I F I C  L I N E ,  L EAV E THE  L I N E  B LANK ; 
DO NOT ENTER  Z ERO . 

NOTE : The abbrev i at i on s  bel ow refer to  the  way i n  
wh i ch they are u sed i n  t h i s sect i on of  the 
quest i on n a i re .  

$ U . S .  do l l ars  
% Percent 
ATRS Amer i can  Tanker Rate Schedu l e  
MDWT Thou s and dead we i gh t  ton s 
MTBE Methyl tert i ary butyl ether  
OPA O i l Po l l u t i o n Ac t o f  1 990  

; ; i 
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1 . U s i ng J a n ua ry 1 ,  1 99 1 , c l ean  t a n ke r  c apac i ty a s  a ba s e , wh at add i t i on a l  t a n ker  c ap i t a l , 
one - t i me ,  and  operat i ng and ma i nten ance  c o s t s  w i l l  your  company i nc u r  by J anuary 1 ,  1 996 , for 
tankers t h a t  you  own and  operate for each  o f  the  fo l l ow i ng s i z e s  of  t a n kers  a s  a res u l t o f  
ant i c i p a t ed e n v i ronme n t a l  and proces s  s a fety regu l at i on s ?  EXPRESS THE ADD I T I ONAL COSTS AS 
PO I NTS OF THE 1991 RATE SCHEDULE . In deve l op i ng your response , i nc l ude cos t s  for a l l 
t ankers tha t  your company w i l l  be us i ng i n  1996 that  are due to  the fo l l ow i ng:  

• 1990 O i l Po l l u t i on Act  (OPA 90) (doub l e  hu l l s ,  crew work- t ime l imi t s ,  f inanc i a l 
respons i b i l i ty ,  sp i l l  cont ingency) . 

• 1 990 C l ean A i r  Act Amendmen t s  (ma r ine  vapor reco very and s t ack emi s s i ons) . 

• S t a t e  en v i ronmen t a l l aws o verriding federa l l aws affect ing vesse l s .  

Tanker  S i ze 

ATRS ( U . S .  F l ag } : 

a .  L e s s t han  30  MDWT 

b .  30 - 40 . 0  MDWT 

c .  G reater than  40 . 0  MDWT 

Worl d - Sca l e ( Fore i gn F l ag } : 

d .  L e s s  than  2 5  MDWT 

e .  2 5  - 30 . 0  MDWT 

f .  3 0 . 1  - 40 . 0  MDWT 

g .  Greater  t han  40 . 0  MDWT 

Add i t i on a l  Costs  
Expres sed a s  

Po i nt s  o f  t h e  
1 99 1  R a t e  Sched u l e 
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2 .  For  each  o f t h e  i l l u s trat i ve p a i rs  o f  c i t i e s l i s ted bel ow between  wh i ch you r  comp any u s e s  
c l e an barg e s , enter  t h e  barge r a t e s  t hat  you p a i d i n 1 990  a n d  t h e  approx i mate percentage 
i ncrease  i n  rates  between  1 990  and  1 99 5  that you expect w i l l  occur beca u s e  of  OPA 90 and 
other env i ronmen t a l  i s s u e s . (Assume cons t ant  do l l ars . )  

Barge Tran s port o f  
C l ean  Petro l eum  Prod u c t s  

a .  F rom New York  to Boston  

b . · F rom New  York  to Port  Everg l ades  

c .  F rom Lou i s v i l l e  to  P i t t s bu rg h  

d .  F rom H o u s ton  to  P i t t s burgh  

e .  F rom H o u s ton/ Port  Art h u r  t o  L ou i s v i l l e  

f .  F rom Hou ston  t o  the  Tw i n  C i t i e s 

g .  From H o u s ton to Kan s a s  C i ty 

h .  F rom New Orl e an s  to  Peo r i a/ Pe k i n ( I L )  

Barqe Tran sport of  Oxyqe n at e s  

i .  F rom C l i nton  ( l A )  to  Lou i s v i l l e  

j .  F rom Peo r i a/ Pe k i n ( I L ) t o  Kan s a s  C i ty 

k .  F rom Peor i a/ Pek i n ( I L )  to  H o u s ton  

1 990 Barge Rate s  
( $  Per Barrell : 

I X - 2  

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ __ 

$ __ 

$ __ 

Expected Percent 
Rate I ncrease  

1 990 t h rough  1 995  
Due  to  

E n v i ronme n t a l  I s s u e s : 

% 

% 

% 

% 

% 

% 

% 

% 

% --

% --

% __ , 
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3 .  I n  1 990 , wh a t  we re y o u r  comp a n y ' s  n e t  r a i l co s t s , i nc l u d i ng both  ra i l car  c o s t s  ( t h a t  
i s ,  l e a s i ng cost s ) a n d  tran s po rt c o s t s , t o  tran s port e a c h  o f  t h e  l i sted k i nds  o f  
product over the  r a i l route  most  frequent l y used by you r  company for each type of 
p rod uc t ? Abo ut h ow l on g  i s e ac h  o f  t h e s e  ra i l route s ?  

Product Transported 

a .  Motor ga so l i n e/d i s t i l l ate 

b .  Oxygenates  

1 990 Net Ra i l  Co s t s  for  Most  
Frequen t l y U s ed Ra i l Route 

cen t s  per  g a l l on 

cen t s  per  g a l l on 

D i s t ance  
o f  Route  

____ m i l e s 

m i l e s ---

4 .  I n  1 990 , wh at wer e  your  company ' s truc k i ng co s t s  to  tran s port each  of  the  l i s ted k i nds  of  
product  over the  t ru c k i ng route  mos t  frequent l y  u s ed by your  company for each  type of p rod u c t ?  
About  h o w  l ong i s  each  o f  t h e s e  truc k i ng  routes ?  

Prod uct Tr a n s oorted  

a .  Motor gaso l i ne/d i s t i l l ate  

b .  Oxygenates  

1 990 Net Truc k i ng  Costs  for Most  
Frequent l y U s ed T ru c k i ng Route 

cents  per  g a l l on 

cent s per  g a l l on 

D i s t a n c e  
o f  Rou t e  

____ m i l e s 

m i l e s ----

5 . By approx i matel y what percent age do you ant i c i pate  t h e s e  truc k i ng costs  to i ncreas e  between 1 990 
and 1 99 5  a s  a re s u l t of an t i c i pated env i ronmenta l  regu l at i o n s ?  

(Assume const ant  do l l ars . )  

Expected percen t age i nc re a s e  i n  U . S .  t ruck i ng c o s t s  
between  1 990 and 1 99 5 , due  to  env i ronmenta l  regu l at i ons : 

I X - 3  

% ---
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NAT I ONAL PETROLEUM COUNC I L  
1 9 9 1  SURVEY O F  U . S .  PETROLEUM REF I N I NG I NDUSTRY 

S ECT I ON X .  FORE IGN REF I NERY AND SUPPLY I SSUES 

If you have quest i ons  or  need more cop i es of the ques t i onna i re ,  con t act : 

Benj am i n Ol i ver , J r . , N PC , ( 202 ) 3 93 - 6 1 00 
FAX : ( 202 ) 3 3 1 - 8539 

OR 
S u s an Ru s se l l ,  S R I  I n ternat i on a l , ( 4 1 5 ) 859 - 2640 

FAX : ( 4 1 5 )  859 - 286 1 

U s e  t h e  enc l o s ed env e l ope t o  ret u rn t h i s  compl eted q ue s t i onn a i re 
no l ater than January 3 1 . 1 992 , t o : 

Survey Re s earch Program 
SRI I n tern at i on a l  

P . O .  Box 2 246  
Men l o Par k ,  CA 940 2 6 - 2 246  U . S . A .  

Whom shou ld we con t a c t  i f  we have questions about your  responses to th i s  
sect i on?  

N ame : 

Te l ephone : 

FAX : 
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I NTRODUCT I ON 

I n  respon s e  to a requ e s t  from t he  Secret ary of  Energy , t h e  N at i o n a l  Pet ro l eum 
Counc i l ( N PC )  i s  conduct i ng a study o f  the  U . S .  refi n i ng i nd u s t ry ' s capab i l ­
i ty and fl ex i b i l i ty to  meet future product demand . T a s k  g roups  con s i s t i ng o f  
represen t at i ves  from N PC member comp an i e s have  been respon s i bl e  for 
i dent i fy i n g  the d a t a  need s and spec i fy i ng the  content of  t h e  que s t i on n a i res . 

Data Tabu l ati ons and Con fi dent i al i ty 

The  N PC h a s  ret a i ned  S R I  I n tern at i on a l  to format the  s urvey ques t i onn a i res 
and t o  co l l ect  and  t abu l a t e  the  s urvey data  and prov i de aggregated  data to  
the  U . S .  petrol eum refi n i ng study part i c i pant s , NPC s ta ff ,  and  contractors 
w h o  w i l l  use t he d a t a  i n  mathemat i ca l  model s .  The f i nal  report w i l l  be 
s ent to a l l s urvey res pondents . SR I  I nternat i ona l - - former l y Stan ford 
Re search  I n st i t u t e - - i s  a broad - based , nonprof i t research  and  con s u l t i ng 
o rg an i z a t i o n serv i ng c l i en t s  i n  i ndu stry ,  government , and  s e rv i c e  
org an i z at i o n s  wor l dw i de . 

I nd i v i d u a l  company d a t a  from the  survey w i l l  be he l d stri ctl y con f i dent i al  
by S R I and w i l l  n ot  be rel eased to government ,  s tudy p a rt i c i pants , N PC 
s t a ff ,  or  o t h e r  contractors . The  onl y SRI  s t a ff who w i l l  h ave a cc e s s  t o  the  
d at a a re S u r v ey Re s e a r c h  Program staff  and  Ms . S u s an Le i by ,  an  SR I  proce s s  
eng i nee r , w h o  w i l l  a s s i s t  Survey Re search Prog ram s t a ff i n  rev i ew i ng  t h e  
que s t i o n n a i r e s  a n d  w i l l  be  ava i l abl e i n  t h e  event  of  any d i ff i cu l t i e s i n  
que s t i o n n a i r e i n t e rp re t at i on .  Conf i dent i a l I n fo rmat i on Agreement s  prepared 
by t h e  N P C  h a v e  been executed by SR I  management , i nd i v i du a l  Survey Res e arch 
P rog r a m  s t a f f .  a n d  Ms . L e i by commi tt i ng themse l ves  to  t h e s e  data h and l i ng 
p r o c e d u r e s .  

S R I I n t e rnat i o n a l  w i l l  re l ease  the aggreg ated d a t a  to  N PC s tudy p a rt i c i pants  
o n l y w h e n  s u f f i c i ent d a t a  a r e  ava i l ab l e to  perm i t aggregat i on i n  a manner  
t h at woul d n o t  d i s c l o se  i nd i v i d ua l  operat i on s . Once  t h e  data  h a v e  been 
a g g reg ated , a c ce p t ed by t h e  NPC , and reported , a l l i nd i v i du a l  re s po n s e s  w i l l  
be d e s t royed . 

N- 1 5 1  



Overvi ew o f  the I n format i on Requested 

The  1 99 1  S urvey of U . S .  Petro l e um Ref i ners con s i st s  of 10 s ect i on s . Sect i on s  
I through  I X  dea l  w i th  operat i on s  i n  t h e  Un i ted  States .  Th i s  i s  Sect i on X .  

I .  Percept i on s  of  t h e  i mpacts  o f  regu l atory requ i reme n t s  on a ref i n e ry ' s  
operat i on s  i n  1 99 5  and 2000 . 

I I .  Ref i nery fac i l i t i es '  capabi l i t i e s and u t i l i z at i on ,  feedstoc k s , and 
product y i el d s - - actual  1 990 data  and as ant i c i pated for 1 995 . 

I I I . Ref i nery em i s s i on sources  and  contro l s .  

I V .  Economi c i mpact s of  env i ronmenta l  reg u l at i on s  on ref i ner i e s - - both 
h i stori c a l  and ant i c i pated c o s t s . 

V .  D i s tr i but i on and  tran sport modes  of p roduct s from ref i n e r i e s  amon g  
n at i ona l  reg i on s - - 1 990 and 1 99 5 . 

V I . Expectat i on s  reg a rd i ng the  1 995  supp l y and d i s tr i b u t i on o f  oxygen a t e s , 
corporat e - w i de . 

V I I .  V a r i ous  i s s ues  concern i ng t e rm i na l s ,  i nc l ud i ng  s u p p l y of  product , 
capac i ty ,  and env i ronmenta l l y  rel ated costs . 

V I I I .  V a r i ous  i s s ues  concern i ng p i pe l i ne s , i nc l ud i ng  capac i ty ,  product  
s egregat i on s , and  cost s .  

I X .  Tanker , b a rge , r a i l , and  tru c k  tran sport co s t s . 

X .  Fore i gn ref i nery and s uppl y i s sues , i n c l ud i ng l i ke l y product 
s pec i fi c at i ons  i n  other nat i on s  i n  1 99 5  and  2000 . 

A separate ques t i onna i re on t h e  suppl y and d i s t r i but i on o f  o xygenates  i s  b e i ng 
sent to compan i e s t h at b l end oxygenates  wi th  petro l e um prod u c t s  but  do  not 
p roduce petrol eum  product s .  

Sect i on s  I through  I X  are  be i ng sent t o  compan i e s w i t h  on l y  U . S .  ref i n i ng 
and/or l og i st i c s operat i ons . Sect i on X i s  be i ng sent  to a l l compan i e s t h a t  
m a i nta i n a n  offi c e  i n  t h e  U . S .  and h ave  i ntern at i on a l  ref i n i ng ,  market i ng ,  
and/or c argo trad i ng act i v i t i e s . 

Purposes for the I n format i on Requested 

The NPC needs you r  company ' s  respon s e s  to th i s quest i on n a i re  to  h e l p bu i l d  an 
accurate p i cture o f  the i ndu stry ' s a nt i c i pated futu re capab i l i ty and 
fl ex i b i l i ty to s u pp l y t h e  o i l p roduct  requ i rements  of the  U . S .  Th i s  
i n format i on ,  agg reg ated acro s s  a l l re s pondent s ,  wi l l  compr i s e a component  o f  
the  NPC ' s respon s e  t o  t h e  U . S .  Secretary o f  Energy . Quest i on s  rel at i ng t o  
future p roduct q u a l i ty a r e  i nt ended t o  a s s e s s t h e  s i m i l a r i ty o f  U . S .  and o t h e r  
country fue l  spec i f i cat i ons . T h e  more  str i ngent  l ev e l s o f  t h e  ranges  shown 
are typ i ca l  of l eve l s t h at cou l d potent i al l y  app l y i n  the  U . S .  

i i 
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The s urvey resu l t s  w i l l  be s uppl emented w i th  d a t a  from the  U . S .  Department of 
Energy ' s  E n e rgy I n format i on Admi n i strat i on reports  and the j udgment s  of t h e  
i nd u s t ry e xperts  o n  t h e  NPC  s tudy groups . U se  o f  t h e s e  t h ree  s ource s o f  
i n fo rmat i on  w i l l  he l p t o  e n s u re t h at there i s  a v a l i d  repre s e n t at i on o f  t he 
i nternat i o n a l  i ndu stry w i t hout  under- or  over - s t a t i ng i nd u s t ry c a p a b i l i ty or 
fl ex i b i l  i ty .  

DEF I N I T I ONS 

Reformul ated gasol i ne C RFG l = F i n i s hed g aso l i ne formu l ated t o  meet 
requ i rement s i n  ozone n on - a t t a i nment  are a s  i n  the U . S . A .  C r i t i ca l  q u a l i t i e s 
are : 

RV P ,  p s i  max . 
Nort h e ast  U . S . A . *  

. Ot her  U . S . A .  

Benzen e , v o l . % max . 
Oxygen , wt . % m i n .  
Aromat i c s ,  vo l . % max . 

Apr i 1 

He avy meta l s ,  max . grams/USG 
S u l fu r ,  ppm typ i c a l  
ASTM 9 0% d i st i l l at i on po i nt ,  
Ol ef i n s , vol . % typ i c a l  

Survey Acronyms and Abbrev i a t i ons 

1 - September 3 0  

8 
7 

O F  typ i c a l  

October 1 - March  3 1  

1 1 . 5  
1 1 . 5  

Year  Round 

1 . 0  
2 . 0 

2 5 . 0  
0 . 0 5** 

340  
330  

1 0  

NOTE : The a bbrev i at i o n s  be l ow refe r t o  t h e  way i n  wh i c h they are  u s ed i n  t h i s  
sect i on o f  the  q u e s t i on n a i re .  

% Percent MB/CD Thous and  barrel s per  
# N umber ca l endar  d ay 
O AP I  A P I grav i ty i n  degrees  at  P PM Part s  per  m i l l i on 

6 0 ° F  PS I Pound s per  s q u are i nch  
o c  Deg ree Cent i g rade ( R+M ) / 2  Road octane  n umber 
O F  Degree F a h ren he i t  RV P Re i d  vapor  p re s s ure , ps i 
ASTM Ame r i can  Soc i ety fo r Te s t i ng s Su l fu r 

Materi a l s USG  U . S .  g a l l on 
Cat . C a t a l yt i c  V o l . Vo l ume 
co C arbon monox i de Wt . We i gh t  
FCCU F l u i d  c a t a l yt i c  c r a c ker  u n i t  

*Prod uct d e l i vered to New Y o rk , Ph i l ade l ph i a ,  o r  Boston  h a rbors . 
**No heavy meta l s to  be  added to  g a s o l i n e .  

i i i 
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SECT I ON X .  FORE IGN REF I NERY AND SUPPLY I SSUES 

I M PORTANT : Answer the fol l owi ng questi ons onl y for those countr i es for wh i ch your 
company has suffi c i ent i nformat i on as a resul t of refi n i ng or marketi ng operati ons or 
product cargo s a l es/purchases . For each quest i on ,  prov i de your �sses sment for the 
country as  a who l e- -not for j ust your affi l i ate . 

1 .  What  i s  t h e  mo st l i kel y motor gaso l i ne s i tuat i on i n  each country i n  1 995?  

(RESPOND T O  EACH O F  THE FOUR QUESTIONS FOR EACH COUNTRY I N  WHICH YOUR COMPANY HAS 
REFINING OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

Ant i c i gated S i tuat i on i n  1 995 : 

Max i mum Lead Content Approx i mate Average W i l l  Manganese 
i n  Leaded Gasol i ne % o f  Dome st i c  Pool Be  Al l owed i n  

(Grams Per L i ter} : Motor  Gasol i ne Octane Un l eaded 
0 . 1 50 o r  0 . 1 5 1  Above Pool That W i l l  Leve l Motor Gasol i ne? 

Bel ow - 0 . 40 0 . 40 Be Unl eaded ( R+M }L2  Yes  No 

a .  North Europe 
( 1 ) F rance 2 3 % 1 2 
( 2 ) Germany 2 3 % 1 2 
( 3 )  Netherl ands 2 3 % 1 2 
( 4 )  Norway 2 3 % 1 2 
( 5 ) Sweden 2 3 % 1 2 
( 6 )  U . K .  2 3 % 1 2 

b .  Med i terranean 
( 1 )  G reece 2 3 % 1 2 
( 2 ) I t a l y  2 3 % 1 2 
( 3 )  Spa i n 2 3 % 1 2 

c .  M i ddl e East 
( 1 )  Bahra i n  2 3 % 1 2 
( 2 ) Saud i Arab i a  2 3 % 1 2 
( 3 )  U . A .  E .  2 3 % 1 2 

d .  Far East 
( 1 )  Au stral i a  1 2 3 % 1 2 
( 2 ) Ch i n a 1 2 3 % 1 2 
( 3 )  I nd i a  1 2 3 % 1 2 
( 4 )  I ndones i a  1 2 3 % 1 2 
( 5 ) Japan  1 2 3 % 1 2 
( 6 )  Mal ays i a  1 2 3 % 1 2 
( 7 )  S i ng apore 1 2 3 % 1 2 
( 8 ) South  Korea 1 2 3 % 1 2 
( 9 ) T a i wan 1 2 3 % 1 2 
( 1 0 ) Tha i l and 1 2 3 % 1 2 

e .  Canada 1 2 3 % 1 2 
f .  Other non-U . S .  

Western Hemi sphere 
( 1 )  Argent i na 2 3 % 1 2 
( 2 ) Braz i l  2 3 % 1 2 
( 3 ) C a r i bbean 2 3 % 1 2 
( 4 )  C h i l e  2 3 % 1 2 
( 5 ) Mex i co 2 3 % 1 2 
( 6 )  Venezue l a 2 3 % 1 2 

X - 1 
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2 .  What  i s  the  mo st  l i ke l y motor gaso l i ne s i tuat i on i n  e ach country i n  2000?  

(RESPOND T O  EACH O F  THE FOUR QUESTIONS FOR EACH COUNTRY I N  WHICH YOUR COMPANY HAS 
REFINING OR MARKETING OPERATIONS OR PRODUCT CARGO SA LES/PURCHASES} 

Ant i c i Rated S i tuat i on i n  2000 : 

Max i mum Lead Content Approx i mate Average W i l l  Mangane s e  
i n  Leaded Gaso l i ne % of Domest i c  Pool  Be A 1 1  owed i n 

( G rams Per L i ter} : Motor Gasol i ne Oct ane  Un l eaded 
0 . 1 50 or  0 . 1 5 1 Above Poo 1 That W i  1 1  Level  Motor Gasol i ne?  

Bel ow - 0 . 40 0 . 40 Be Un l eaded ( R+M }L2  Yes No 

a .  North Europe 
( 1 ) France 1 2 3 % 1 2 
( 2 ) Germany 1 2 3 % 1 2 
( 3 )  Netherl and s 1 2 3 % 1 2 
( 4 ) Norway 1 2 3 % 1 2 
( 5 )  Sweden 1 2 3 % 1 2 
( 6 ) U . K . 1 2 3 % 1 2 

b .  Medi terranean 
( 1 ) Greece 1 2 3 % 1 2 
( 2 ) I ta l y  1 2 3 % 1 2 
( 3 ) Spa i n  1 2 3 % 1 2 

c .  Mi ddl e East 
( 1 ) Bahra i n  1 2 3 % 1 2 
( 2 ) Saud i Arab i a 1 2 3 % 1 2 
( 3 )  U . A . E .  1 2 3 % 1 2 

d .  Far East 
( 1 ) Austral i a  1 2 3 % 1 2 
( 2 ) Ch i na 1 2 3 % 1 2 
( 3 )  I nd i a  1 2 3 % 1 2 
( 4 )  I ndones i a  1 2 3 % 1 2 
( 5 )  Japan 1 2 3 % 1 2 
(6 ) Mal ays i a  1 2 3 % 1 2 
( 7 ) S i ng apore 1 2 3 % l 2 
( 8 ) South Korea 1 2 3 % l 2 
( 9 )  T a i wan 1 2 3 % 1 2 
( 1 0 ) Tha i l and 1 2 3 % l 2 

e .  Canada 1 2 3 % 2 

f .  Other non-U . S .  
Western Hemi sphere 
( 1 ) Argent i na 1 2 3 % 1 2 
( 2 ) Braz i l 1 2 3 % 1 2 
( 3 )  Car i bbean 1 2 3 % 1 2 
( 4 ) C h i l e  1 2 3 % 1 2 
( 5 )  Mex i co 1 2 3 % 1 2 
( 6 ) Venezue l a 1 2 3 % 1 2 

X - 2  
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3 .  What  i s  t h e  most l i ke l y max i mum a l l owed vol ume percent benzene for the  
year- round pool  average of  motor  gaso l i ne in  each country in  1 995?  

(CIRCLE ONE NUMBER FOR EACH COUNTRY I N  WHICH YOUR COMPANY HAS REFINING O R  
MARKETING OPERATIONS O R  PRODUCT CARGO SA LES/PURCHASES) 

L i ke l y Max i mum Al l owed Vol ume Percent  Benzene i n  1 995 : 

1 . 00% or  Bel ow 1 . 0 1% - 2 . 00% 2 . 0 1% - 5 . 0% No Requ i rement  

a .  North Europe 

( 1 } F rance 1 2 3 0 
( 2 } Germany 1 2 3 0 
( 3 } Netherl ands 1 2 3 0 
(4} Norway 1 2 3 0 
( 5 } Sweden 1 2 3 0 
( 6 }  U . K .  1 2 3 0 

b .  Med i terranean 

( 1 } Greece 1 2 3 0 
( 2 } I t a l y  1 2 3 0 
( 3 } Spa i n  1 2 3 0 

c .  Mi ddl e East 

( 1 } Bahra i n  1 2 3 0 
( 2 } Saud i Arab i a 1 2 3 0 
( 3 } U . A . E .  1 2 3 0 

d .  Far East 

( 1 } Au s t ra l i a  1 2 3 0 
( 2 } C h i na  1 2 3 0 
( 3 } I nd i a  1 2 3 0 
(4} I ndones i a  1 2 3 0 
( 5 } Japan  1 2 3 0 
( 6 }  Mal ays i a  1 2 3 0 
( 7 }  S i ngapore 1 2 3 0 
( 8 }  South  Korea 1 2 3 0 
( 9 }  Ta i wan 1 2 3 0 
( 1 0 }  Th a i l and 1 2 3 0 

e .  Canada 1 2 3 0 

f .  Other non-u . s .  
Western Hemi s phere 

( 1 } Argent i na 1 2 3 0 
( 2 } Braz i 1 1 2 3 0 
( 3 } Car i bbean 1 2 3 0 
(4} C h i l e  1 2 3 0 
( 5 } Mex i co 1 2 3 0 
( 6 }  Venezuel a 1 2 3 0 

X - 3 
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4 .  What  i s  t he  mo st  l i ke l y max i mum a l l owed vol ume percent  benzene for t h e  
y e a r - round pool  average o f  motor gaso l i ne i n  each country i n  2000?  

( CIRCLE ONE NUMBER FOR EACH COUNTRY I N  WHICH YOUR COMPANY HAS REFINING OR 
MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES} 

L i kel y Max i mum Al l owed Vol ume Percent Benzene i n  2000 : 

1 .  00% or Be 1 ow 1 . 0 1% - 2 . 00% 2 . 0 1% - 5 . 0% No Regu i rement  

a .  North Europe 

( 1 )  France 1 2 3 0 
( 2 )  Germany 1 2 3 0 
( 3 )  Netherl and s 1 2 3 0 
( 4 )  Norway 1 2 3 0 
( 5 ) Sweden 1 2 3 0 
( 6 )  U . K .  1 2 3 0 

b .  Med i terranean 

( 1 )  Greece 2 3 0 
( 2 ) I ta l y 2 3 0 
( 3 )  Spa i n 2 3 0 

c .  Mi dd l e East 

( 1 )  Bahra i n  1 2 3 0 
( 2 ) Saud i Arab i a 1 2 3 0 
( 3 )  U . A . E .  1 2 3 0 

d .  Far East 

( 1 ) Aus t ral i a  1 2 3 0 
( 2 )  Ch i n a 1 2 3 0 
( 3 )  I nd i a  1 2 3 0 
( 4 )  I ndones i a  1 2 3 0 
( 5 ) Japan 1 2 3 0 
( 6 ) Mal ays i a  1 2 3 0 
( 7 )  S i ng apore 1 2 3 0 
( 8 ) South Korea 1 2 3 0 
( 9 ) Ta i wan 1 2 3 0 
( 1 0 )  Th a i l and 1 2 3 0 

e .  Canada 2 3 0 

f .  Other non-U . S .  
Western Hemi s phere 

( 1 ) Argen t i na  1 2 3 0 
( 2 ) Braz i l  1 2 3 0 
( 3 )  Car i bbean 1 2 3 0 
( 4 )  Ch i l e  1 2 3 0 
( 5 ) Mex i co 1 2 3 0 
( 6 ) Venezuel a 1 2 3 0 

X- 4 

N - 1 58 



5 .  What  i s  the  mo st  l i kel y max i mum a l l owed vol ume percent tota l  aromat i c s for 
the year- round pool average of motor gaso l i ne i n  each count ry i n  1 995?  

(CIRCLE ONE NUMBER FOR EACH COUNTRY I N  WHI CH YOUR COMPANY HAS REFINING 
OR MARKETING OPERA TIONS OR PRODUCT CARGO SA LES/PURCHASES) 

L i kel y Max i mum Al l owed 
Tot al  Aromat i c s Vol ume Percent  i n  1 995 : 

2 5 . 0% o r  Bel ow 25 . 1% - 3 5 . 0% Above 3 5 . 0% No Regu i rement 

a .  North Europe 

( 1 ) France 1 2 3 0 
( 2 ) Germany 1 2 3 0 
( 3 ) Net herl ands 1 2 3 0 
( 4 )  Norway 1 2 3 0 
( 5 ) Sweden 1 2 3 0 
( 6 )  U . K .  1 2 3 0 

b .  Med i terranean 

( 1 ) Greece 1 2 3 0 
( 2 ) I t a l y  1 2 3 0 
( 3 ) Spa i n 1 2 3 0 

c .  Mi ddl e East 

( 1 ) Bahra i n  1 2 3 0 
( 2 ) Saud i Arab i a 1 2 3 0 
( 3 ) U . A . E .  1 2 3 0 

d .  Far East 

( 1 )  Aus t ra l i a  1 2 3 0 
( 2 ) Ch i na 1 2 3 0 
( 3 ) I nd i a  1 2 3 0 
( 4 )  I ndones i a  1 2 3 0 
( 5 ) Japan 1 2 3 0 
( 6 )  Mal ays i a  1 2 3 0 
( 7 ) S i ngapore 1 2 3 0 
( 8 ) South Korea 1 2 3 0 
( 9 ) Ta i wan  1 2 3 0 
( 1 0 )  Tha i l and 1 2 3 0 

e .  Canada 1 2 3 0 

f .  Other non-U . S .  
Western Hemi sphere 

( 1 ) Argent i na 1 2 3 0 
( 2 ) Braz i l  1 2 3 0 
( 3 ) Car i bbean 1 2 3 0 
( 4 ) Ch i l e  1 2 3 0 
( 5 ) Mex i co 1 2 3 0 
( 6 )  Venezuel a 1 2 3 0 

X - 5 

N- 1 59 



6 . What i s  the  most  l i ke l y max i mum al l owed vol ume percent tota l  aromat i c s for 
the year- round pool  average  o f  motor g asol i ne in  each country i n  2000? 

( CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING 
OR MARKETING OPERATIONS OR PRODUCT CARGO SA LES/PURCHASES) 

L i kel y Max i mum Al l owed 
Total  Aromat i c s  Vol ume Percent  in  2000 : 

25 . 0% or Bel ow 25 . 1% - 3 5 . 0% Above 3 5 . 0% No  Requ i rement  

a .  North Europe 

( 1 }  France 1 2 3 0 
( 2 } Germany 1 2 3 0 
( 3 } Netherl ands 1 2 3 0 
( 4 } Norway 1 2 3 0 
( 5 } Sweden 1 . 2 3 0 
( 6 } U . K .  1 2 3 0 

b .  Med i terranean 

( 1 } Greece 1 2 3 0 
( 2 } I t a l y 1 2 3 0 
( 3 } Spa i n 1 2 3 0 

c .  M i ddl e East 

( 1 ) Bahra i n  1 2 3 0 
( 2 )  Saud i Arab i a 1 2 3 0 
( 3 ) U . A .  E .  1 2 3 0 

d .  Far East 

( 1 ) Aus t ra l i a  1 2 3 0 
( 2 } Ch i n a 1 2 3 0 
( 3 } I nd i a  1 2 3 0 
( 4 } I ndone s i a  1 2 3 0 
( 5 } Japan  1 2 3 0 
( 6 ) Mal ays i a  1 2 3 0 
( 7)  S i ngapore 1 2 3 0 
( 8 } South Korea 1 2 3 0 
( 9 } T a i wan 1 2 3 0 
( 1 0 }  Tha i l and 1 2 3 0 

e .  Canada 2 3 0 

f .  Other non-U . S .  
Western Hemi sphere 

( 1 ) Argent i n a 1 2 3 0 
( 2 ) Braz i l 1 2 3 0 
( 3 } Car i bbean 1 2 3 0 
( 4 } C h i l e  1 2 3 0 
( 5 } Mex i co 1 2 3 0 
( 6 } Venezuel a 1 2 3 0 

X - 6  

N- 1 60 



7 .  What  i s  the  most l i ke l y max i mum a l l owed RVP for t he  year- round pool  a v erage 
of  motor gaso l i ne i n  each country i n  I 995?  

( CIRCLE ONE NUMBER FOR EACH COUNTRY I N  WHICH YOUR COMPANY HAS REFINING D R  
MARKETING OPERATIONS D R  PRODUCT CARGO SA LES/PURCHASES) 

L i ke l y Max i mum Al l owed RVP i n  I 995 : 

9 . 0  ps i or Be l ow 9 . 1 - I l . O  ps i Above I l . O ps i No Regu i rement  

a .  North Europe 

( 1 ) France I 2 3 0 
( 2 ) Germany I 2 3 0 
( 3 ) Netherl ands I 2 3 0 
( 4 ) Norway I 2 3 0 
( 5 ) Sweden I 2 3 0 
( 6 ) U . K .  1 2 3 0 

b .  Med i terranean 

( 1 ) Greece 1 2 3 0 
( 2 ) I t a l y I 2 3 0 
( 3 ) Spa i n  1 2 3 0 

c .  Mi ddl e East 

( 1 ) Bahra i n  1 2 3 0 
( 2 ) Saud i Arab i a  1 2 3 0 
( 3 ) U . A . E .  1 2 3 0 

d .  Far East 

( 1 ) Au stral i a  1 2 3 0 
( 2 ) C h i n a  1 2 3 0 
( 3 )  I nd i a  1 2 3 0 
( 4 ) I ndones i a  1 2 3 0 
( 5 ) Japan 1 2 3 0 
( 6 ) Mal ays i a  I 2 3 0 
( 7 ) S i ngapore 1 2 3 0 
( 8 ) South Korea 1 2 3 0 
( 9 ) T a i wan I 2 3 0 
( 1 0 ) Tha i l and 1 2 3 0 

e .  Canada 1 2 3 0 

f .  Other non-u . s .  
Western Hemi sphere 

( 1 ) Argen t i n a  1 2 3 0 
( 2 ) Braz i l 1 2 3 0 
( 3 )  Cari bbean 1 2 3 0 
( 4 ) Ch i l e  1 2 3 0 
( 5 ) Mex i co I 2 3 0 
( 6 ) Venezuel a I 2 3 0 

X - 7 

N- 1 6 1  



8 .  What  i s  t he  most  l i ke l y max i mum al l owed RVP for the  year - round  poo l  average  
o f  motor g asol i ne i n  each country i n  2000? 

( CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING OR 
MARKETING OPERATIONS OR PRODUCT CARGO SA LES/PURCHASES) 

a .  North Europe 

( 1 ) France 
( 2 ) Germany 
( 3 ) Netherl ands 
( 4 ) Norway 
( 5 ) Sweden 
( 6 ) U . K . 

b .  Medi terranean 

( 1 ) Greece 
( 2 ) I t a l y  
( 3 ) Spa i n  

c .  Mi ddl e East 

(1 )  Bahra i n 
( 2 ) Saud i Arab i a 
( 3 ) U . A . E .  

d .  Far East 

( 1 ) Austral i a  
( 2 ) C h i na 
( 3 ) I nd i a 
( 4 ) I ndones i a  
( 5 ) J apan 
( 6 ) Mal ays i a 
( 7 ) S i ngapore 
(8 )  South Korea 
( 9 )  T a i wan 
( 1 0 ) Tha i l and 

e .  Canada 

f .  Other non-u . s .  
Western Hemi sphere 

( 1 )  Argent i na 
( 2 )  Braz i l 
( 3 ) Car i bbean 
( 4 ) C h i l e  
( 5 ) Mex i co 
( 6 ) Venezuel a 

N- 1 62 

L i kgl y Maxi mum Al l owed RVP i n  2000 : 

9 . 0  ps i or Bel ow 

1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

9 . 1 -

X-8  

2 
2 
2 
2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 
2 
2 
2 

1 1 . 0  ps i Above 1 1 . 0  ps i 

3 
3 
3 
3 
3 
3 

3 
3 
3 

3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 

3 
3 
3 
3 
3 
3 

No Requ i rement 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 . 
0 
0 
0 
0 



9 .  What i s  the  mos t  l i kel y mi n i mum requ i red we i g ht  percent oxygen  content for  the  
year - round pool average of mot o r  gaso l i ne i n  each country i n  1 99 5? 

( CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING OR MARKETING 
OPERATIONS OR PRODUCT CARGO SA LES/PURCHASES) 

L i kel y M i n i mum Requ i red We i ght  Percent 
Oxygen Content i n  1 995 : 

1 . 0 0% or Bel ow 1 . 0 1%  - , . 00% Above 2 . 00% No Regu i rement 

a .  North Europe 

( 1 ) France 2 3 0 
{ 2 ) Germany 2 3 0 
{ 3 }  Netherl ands 2 3 0 
{ 4 }  Norway 2 3 0 
{ 5 ) Sweden 2 3 0 
{ 6 )  U . K .  2 3 0 

b .  Med i terranean 

( 1 ) Greece 1 2 3 0 
{ 2 ) I t al y  1 2 3 0 
{ 3 }  Spa i n  1 2 3 0 

c .  Mi ddl e East 

{ 1 ) Bahra i n  1 2 3 0 
{ 2 } Saud i Arabi a 1 2 3 0 
{ 3 }  U . A . E .  1 2 3 0 

d .  Far East 

( 1 ) Austral i a  1 2 3 0 
{ 2 ) Ch i na 1 2 3 0 
{ 3 ) I nd i a 1 2 3 0 
( 4 ) I ndone s i a  1 2 3 0 
( 5 ) Japan 1 2 3 0 
( 6 )  Mal ays i a  1 2 3 0 
( 7 ) S i ngapore 1 2 3 0 
( 8 } South Korea 1 2 3 0 
( 9 )  Tai wan 1 2 3 0 
( 1 0 } Tha i l and 1 2 3 0 

e .  Canada 2 3 0 

f .  Other non-U . S .  
Western Hemi s phere 

( 1 ) Argent i na 1 2 3 0 
( 2 ) Braz i l 1 2 3 0 
( 3 ) Cari bbean 1 2 3 0 
( 4 )  Ch i l e  1 2 3 0 
( 5 } Mex i co 1 2 3 0 
( 6 )  Venezue l a 1 2 3 0 

X - 9  

N- 1 63 



1 0 .  What i s  the  most  l i ke l y mi n i mum requ i red we i ght  percent oxygen content  for the  
year- ro und pool average of motor gaso l i ne i n  each  country i n  2000? 

(CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING OR MARKETING 
OPERATIONS OR PRODUCT CARGO SA LES/PURCHASES) 

L i ke ly  M i n i mum Req u i red We i gh t  Percent 
Oxygen Content i n  2000 : 

1 . 00% or Bel ow 1 .  0 1% - 2 . 00% Above 2 . 00% No Regu i rement 

a .  North Europe 

{ 1 )  France 1 2 3 0 
{ 2 ) Germany 1 2 3 0 
{ 3 )  Netherl ands 1 2 3 0 
{ 4 ) Norway 1 2 3 0 
{ 5 ) Sweden 1 2 3 0 
{ 6 ) U . K .  1 2 3 0 

b .  Medi terranean 

{ 1 )  Greece 1 2 3 0 
( 2 ) I ta l y 1 2 3 0 
{ 3 )  Spa i n 1 2 3 0 

c .  Mi ddl e East 

( 1 )  Bahra i n 1 2 3 0 
{ 2 ) Saud i Arab i a 1 2 3 0 
( 3 )  U . A . E .  1 2 3 0 

d .  Far East 

{ 1 )  Austral i a  1 2 3 0 
( 2 ) Ch i na  1 2 3 0 
( 3 )  I nd i a 1 2 3 0 
( 4 ) I ndones i a  1 2 3 0 
( 5 ) Japan 1 2 3 0 
{ 6 ) Mal ays i a  1 2 3 0 
( 7 ) S i ngapore 1 2 3 0 
( 8 ) South Korea 1 2 3 0 
( 9 ) Ta iwan 1 2 3 0 
( 1 0 )  Tha i l and 1 2 3 0 

e .  Canada 1 2 3 0 

f .  Other non-U . S .  
Western Hemi sphere 

( I )  Argen t i n a  1 2 3 0 
{ 2 ) Braz i l 1 2 3 0 
( 3 )  Cari bbean 1 2 3 0 
{ 4 ) Ch i l e  1 2 3 0 
{ 5 ) Mex i co 1 2 3 0 
( 6 ) Venezuel a 1 2 3 0 

X - 1 0  

N- 1 64 



1 1 . What  i s  the mos t  l i kel y oxyg e n ate compound t h at w i l l  be u sed i n  motor  
g aso l i ne i n  e ach  country i n  1 995?  

(CIRCLE ONE NUMBER FOR EACH COUNTRY IN  WHICH YOUR COMPANY HAS REFINING 
OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

M o s t  L i ke l y Oxygenate  Comuound  i n  1 995 : 

Ethers  E thano l  Other  Al coho l s None  

a .  North Europe 

( 1 ) France 1 2 3 0 
( 2 )  Germany 1 2 3 0 
( 3 )  Netherl a n d s  1 2 3 0 
( 4 ) Norway 1 2 3 0 
( 5 ) Sweden 1 2 3 0 
( 6 ) U . K .  1 2 3 0 

b .  Med i terranean 

( 1 )  Greece 1 2 3 0 
( 2 )  I t a l y 1 2 3 0 
( 3 )  S pa i n  1 2 3 0 

c .  Mi ddl e East 

( 1 )  Bahra i n 1 2 3 0 
( 2 ) Saud i Arab i a 1 2 3 0 
( 3 )  U . A . E .  1 2 3 0 

d .  Far East 

( 1 ) Austra l i a  1 2 3 0 
( 2 ) C h i n a 1 2 3 0 
( 3 )  I nd i a 1 2 3 0 
( 4 ) I ndones i a  1 2 3 0 
( 5 )  J apan  1 2 3 0 
( 6 ) Ma l ays i a  1 2 3 0 
( 7 )  S i ngapore  1 2 3 0 
( 8 )  South  Korea 1 2 3 0 
( 9 ) Ta i wan 1 2 3 0 
( 1 0 ) Th a i l and  1 2 3 0 

e .  Canada 1 2 3 0 

f .  Other  non - U . S .  
Western Hem i s phere 

( 1 ) Argent i n a 1 2 3 0 
( 2 )  Braz i l 1 2 3 0 
( 3 )  C a r i bbea n  1 2 3 0 
( 4 ) Ch i l e  1 2 3 0 
( 5 )  Mex i co 1 2 3 0 
( 6 ) Venezue l a 1 2 3 0 

X - 1 1  

N- 1 65 



1 2 .  What  i s  the  most l i ke l y oxygenate compound t h at w i l l  be u s ed i n  motor 
g a so l i n e i n  e ach country in  2000? 

(CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING 
OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

Most L i kel y Oxyge n a t e  Comgound i n  2000 : 

Ethers  Ethano l  Ot her  Al cohol s None 

a .  North Europe 

( 1 ) France  1 2 3 0 
( 2 )  G ermany 1 2 3 0 
( 3 ) Nether l ands  1 2 3 0 
( 4 ) No rway 1 2 3 0 
( 5 )  Sweden 1 2 3 0 
( 6 )  U . K .  1 2 3 0 

b .  Med i terranean 

( 1 )  Greece  1 2 3 0 
( 2 )  I t a l y  1 2 3 0 
( 3 )  Sp a i n  1 2 3 0 

c .  M i dd l e East  

( 1 ) Bah r a i n  1 2 3 0 
( 2 }  S a u d i Ara b i a 1 2 3 0 
( 3 )  U .  A .  E .  1 2 3 0 

d .  F a r  E a s t  

( 1 ) Au s t ra l i a  1 2 3 0 
( 2 )  C h i n a 1 2 3 0 
( 3 }  I nd i a  1 2 3 0 
( 4 ) I nd o n e s i a  1 2 3 0 
( 5 )  J a p an 1 2 3 0 
( 6 } Ma l ay s i a 1 2 3 0 
( 7 } S i ng apore 1 2 3 0 
( 8 )  S o u t h  Kore a 1 2 3 0 
( 9 )  T a i wan  1 2 3 0 
( 1 0 )  Th a i l and 1 2 3 0 

e .  Canada  1 2 3 0 

f .  Other non - U . S .  
Western Hemi s phere 

( 1 ) Argent i n a 1 2 3 0 
( 2 ) Bra z i  1 1 2 3 0 
( 3 ) C a r i bbean 1 2 3 0 
( 4 ) Ch i l e  1 2 3 0 
( 5 )  Mex i co 1 2 3 0 
( 6 ) Venezue l a 1 2 3 0 

X- 1 2  

N- 1 66 



1 3 . What  was the  average su l fur content i n  part s per m i l l i on ( PPM ) for 
the year - round pool of  motor  gaso l i ne i n  each  country i n  1 989? 

Average S u l fur  Conten t  
( P PM ) i n  1 989 

a .  North Europe 

( 1 )  F rance 
( 2 )  Germany 
( 3 )  Nether l ands  
( 4 )  Norway 
( 5 )  Sweden 
( 6 ) U . K . 

b .  Med i terranean 

( 1 )  Greece 
( 2 )  I t a l y 
( 3 )  S p a i n 

c .  Mi ddl e East 

( 1 )  Bahra i n  
( 2 )  Saud i  Arab i a 
( 3 )  U . A . E .  

d .  Far East 

( 1 ) Au stra l i a  
( 2 )  C h i n a  
( 3 )  I nd i a 
( 4 )  I ndone s i a  
( 5 )  J apan 
( 6 ) Ma l ays i a  
( 7 ) S i ngapore  
( 8 )  South  Korea 
( 9 )  T a i wan  
( 1 0 )  T h a i l an d  

e .  Canada 

f .  Other non - U . S .  
Western Hem i s phere 

( 1 )  Argen t i n a 
( 2 )  Braz i l 
( 3 )  C ar i bbean  
( 4 )  C h i l e  
( 5 )  Mex i c o  
( 6 ) Venez ue l a 

X - 1 3  

N- 1 67 



14 .  Wh at i s  the  most  l i kel y max i mum a l l owed parts per m i l l i on ( PPM ) s u l fur 
content for the  year - round pool average of  motor gaso l i ne i n  each country 
i n  2000? 

(CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING OR 
MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

L i kel y Max i mum Al l owed Su l fur Content ( PPM ) i n  2 000 : 
SO or  Les s 5 1 - 2 50 2 5 1 - 500 50 1 or More No Regu i rement 

a .  North Europe 

( 1 ) F rance 1 2 3 4 0 
( 2 )  Germany 1 2 3 4 0 
( 3 )  Netherl ands  1 2 3 4 0 
( 4 )  Norway 1 2 3 4 0 
( 5 )  Sweden 1 2 3 4 0 
( 6 )  U . K .  1 2 3 4 0 

b .  Medi terranean 

{ 1 ) Greece 1 2 3 4 0 
( 2 )  I t a l y  1 2 3 4 0 
{ 3 ) Spa i n 1 2 3 4 0 

c .  Mi ddl e East 

( 1 ) B a hra i n  1 2 3 4 0 
( 2 )  Saud i Arab i a 1 2 3 4 0 
( 3 )  U . A .  E .  1 2 3 4 0 

d .  Far East 

( 1 )  Aus t ra l i a  1 2 3 4 0 
( 2 ) C h i n a  1 2 3 4 0 
{ 3 ) I nd i a 1 2 3 4 0 
( 4 )  I ndones i a  1 2 3 4 0 
( 5 )  J apan 1 2 3 4 0 
( 6 )  Mal ays i a  1 2 3 4 0 
( 7 ) S i ng apore 1 2 3 4 0 
( 8 ) South  Korea 1 2 3 4 0 
( 9 ) T a i wan 1 2 3 4 0 
( 1 0 ) T h a i l and 1 2 3 4 0 

e .  Canada 1 2 3 4 0 

f . Other non-u . s .  
Western Hemi sphere 

{ 1 ) Argent i na 1 2 3 4 0 
( 2 ) Braz i l  1 2 3 4 0 
( 3 ) C a r i bbean 1 2 3 4 0 
( 4 )  C h i l e  1 2 3 4 0 
( 5 )  Mex i co 1 2 3 4 0 
( 6 )  Venezuel a 1 2 3 4 0 

X - 1 4  

N- 1 68 



1 5 .  What  was  the  average v o l ume percent o l e f i n s  content  for t he  year - round  poo l  of  motor  
gaso l i ne i n  each coun t ry i n  1 989? 

Average Ol efi n s  Content  
( Vo l . %)  i n  1 989 

a .  North Europe 

( 1 )  France 
( 2 ) Germany 
( 3 ) Netherl ands 
( 4 )  Norway 
( 5 ) Sweden 
( 6 ) U . K .  

b .  Med i terranean 

( 1 )  Greece 
( 2 ) I t al y  
( 3 )  Spa i n 

c . M i ddl e East 

( 1 )  Bahra i n  
( 2 ) Saud i Arab i a 
( 3 )  U . A . E .  

d .  Far East 

( 1 )  Au stral i a  
( 2 ) Ch i n a  
( 3 )  I nd i a 
( 4 ) I ndones i a  
( 5 ) Japan 
( 6 ) Mal ays i a  
( 7 )  S i ngapore 
( 8 ) South Korea 
( 9 ) Tai wan 
( 1 0 )  Tha i l and 

e .  Canada 

f .  Other non-U . S .  
Western Hemi s phere 

( 1 ) Argen t i n a  
( 2 ) Braz i l 
( 3 ) Cari bbean 
( 4 ) Ch i l e  
( 5 ) Mex i co 
( 6 ) Venezue l a  

X - 1 5  

N- 1 69 



1 6 . What  i s  the m o s t  l i ke l y max i mum a l l owed vo l ume percent  o l ef i n s  content  fo r 
the  year - round  poo l  average of motor g a s o l i ne i n  each  country i n  2000 ? 

( CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING OR 
MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

L i kel y Max i mum Al l owed O l ef i n s  Conte n t  
{ Vol . % )  i n  2000 : 

5 or  L e s s  6 to  1 0  1 1  t o  1 5 No  Regu i rement  
a .  North Europe 

( 1 ) Franc e  1 2 3 0 
( 2 ) Germany 1 2 3 0 
( 3 )  Nether l ands  1 2 3 0 
( 4 )  Norway 1 2 3 0 
( 5 )  Sweden 1 2 3 0 
( 6 )  U . K .  1 2 3 0 

b .  Med i terranean 

( 1 ) Greece  1 2 3 0 
( 2 ) I t a l y 1 2 3 0 
( 3 )  Spa i n 1 2 3 0 

c .  M i dd l e East 

( 1 ) Bah r a i n  1 2 3 0 
( 2 )  Saud i Arab i a 1 2 3 0 
( 3 ) U . A . E .  1 2 3 0 

d .  Far  East 

( 1 ) Au s t r a l i a  1 2 3 0 
( 2 )  Ch i n a 1 2 3 0 
( 3 )  l nd i  a 1 2 3 0 
( 4 )  I ndon e s i a 1 2 3 0 
( 5 ) Japan  1 2 3 0 
( 6 )  Mal ays i a  1 2 3 0 
( 7 )  S i ngapore 1 2 3 0 
( 8 )  Sou t h  Kore a 1 2 3 0 
( 9 ) T a i wan  1 2 3 0 
( 1 0 )  Th a i l and  1 2 3 0 

e .  Canada  1 2 3 0 

f .  Other non - U . S .  
Western H em i s phere  

( 1 ) Argen t i n a  1 2 3 . 0 
( 2 )  Braz i l  1 2 3 0 
( 3 )  Car i bbean  1 2 3 0 
( 4 )  Ch i l e  1 2 3 0 
( 5 )  Mex i co  1 2 3 0 
( 6 )  Venezue l a 1 2 3 0 

X - 1 6 

N- 1 70 



1 7 .  What was  the  average 90% d i s t i l l at i on p o i n t  ( ° C ) fo r t h e  year - ro und poo l  of  
motor g asol i ne i n  each  count ry i n  1 989? 

Average  90% D i s t i l l a t i on  
Po i nt ( ° C }  i n  1 989 

a .  North Europe 

( 1 )  France 
( 2 ) Germany 
( 3 ) Netherl ands  
( 4 )  Norway 
{ 5 ) Sweden 
( 6 ) U . K .  

b .  Med ; terranean 

{ 1 ) Greece 
( 2 ) I t a l y 
( 3 ) Spa i n 

c .  M ; dd l e East 

( 1 ) Bahra i n  
( 2 ) Saud i Arab i a 
( 3 ) U . A . E .  

d .  Far East 

( 1 )  Aus t ra l i a  
( 2) Ch i n a 
( 3 ) I nd i a 
( 4 ) I ndones i a  
( 5 ) Japan  
( 6 ) Mal ays i a  
( 7 ) S i ng apore 
( 8 ) South  Kore a 
( 9 ) T a i wan 
( 1 0 ) Th a i l and 

e .  Canada 

f .  Other non -U . S .  
Western Hem; s phere 

( 1 ) Arge nt i n a 
( 2 ) Braz i l  
( 3 ) Car i bbean 
( 4 ) Ch i l e  
( 5 ) Mex i co 
( 6 ) Venezuel a 

X - 1 7 

N- 1 7 1  



1 8 . What i s  the  mos t  l i kel v max i mum al l owed 90% d i s t i l l at i on poi n t  ( • C )  for 
the year- round pool  average of  motor gaso l i ne i n  each country i n  2000?  

(CIRCLE ONE NUMBER FOR EACH COUNTRY IN  WHICH YOUR COMPANY HAS REFINING OR 
MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

L i ke l � Max i mum Al l owed 90% D i s t i l l at i on Po i nt ( • c }  i n  2000 : 

1 3 5  or L e s s  1 3 6 - 149  1 50 - 163 1 64 - 1 7 7  
( 2 7 5 ° F}  ( 2 76 - 300 . F }  (30 1 - 3 25 . F } (326 - 350 . F }  N o  Regu i rement  

a .  North Europe 

( 1 )  France 1 2 3 4 0 
( 2 )  Germany 1 2 3 4 0 
( 3 )  Netherl ands 1 2 3 4 0 
( 4 ) Norway 1 2 3 4 0 
( 5 ) Sweden 1 2 3 4 0 
( 6 )  U . K .  1 2 3 4 0 

b .  Med i terranean 

( 1 )  Greece 1 2 3 4 0 
( 2 )  I t al y 1 2 3 4 0 
( 3 )  Spa i n  1 2 3 4 0 

c .  M i ddl e East 

( 1 ) Bahra i n  1 2 3 4 0 
( 2 )  Saud i  Arab i a 1 2 3 4 0 
( 3 ) U . A . E .  1 2 3 4 0 

d .  Far East 

( 1 ) Austral i a  1 2 3 4 0 
( 2 ) Ch i na 1 2 3 4 0 
( 3 ) I nd i a 1 2 3 4 0 
( 4 ) I ndone s i a  1 2 3 4 0 
( 5 )  J apan 1 2 3 4 0 
( 6 )  Mal ays i a  1 2 3 4 0 
( 7 ) S i ngapore 1 2 3 4 0 
( 8 )  South Korea 1 2 3 4 0 
( 9 )  T a i wan 1 2 3 4 0 
( 1 0 )  Tha i l and 1 2 3 4 0 

e .  Canada 1 2 3 4 0 

f .  Other non-U . S .  
Western Hemi s phere 

( 1 ) Argent i na 1 2 3 4 0 
( 2 )  Braz i l 1 2 3 4 0 
( 3 ) C ar i bbean 1 2 3 4 0 
( 4 ) C h i l e  1 2 3 4 0 
( 5 )  Mex i co 1 2 3 4 0 
( 6 )  Venezue l a 1 2 3 4 0 

X - 1 8  

N- 1 72 



1 9 .  Of the tota l  amount of d i esel fuel ( excl ud i ng mar i ne d i esel and home 
heati ng o i l )  that  you ant i c i pate w i l l  be sol d i n  each  country i n  1 995 , 
about wh at  percentages w i l l  have the  s u l fur content spec i f i ed i n  the  co l umn 
head i ng s ?  

(ENTER ANTICIPATED PERCENTAGES OF SALES FOR EACH COUNTRY I N  WHICH YOUR 
COMPANY HAS REFINING OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/ 
PURCHASES ; NOTE THAT THE PERCENTAGES ENTERED I N  EACH ROW SHOULD SUM TO 
1 00%) 

L i kel y Percentages  of  S a l es  i n  1 995  
w i th S u l fur Content  o f :  

0 . 050% or 0 . 05 1% t o  0 . 2 1% t o  0 . 3 1% t o  Above 

a .  North Europe 
( 1 )  F rance 
( 2 )  Germany 
( 3 )  Netherl ands 
( 4 ) Norway 
( 5 )  Sweden 
( 6 )  U . K . 

b .  Med i terranean 
( 1 )  Greece 
( 2 )  I t a l y  
( 3 )  Spa i n 

c .  Mi ddl e East 
( 1 )  Bahra i n  
( 2 )  S aud i Arab i a 
( 3 )  U . A . E .  

d .  Far East 
( 1 ) Austral i a  
( 2 )  C h i n a 
( 3 )  I nd i a  
( 4 ) I ndones i a  
( 5 )  J apan 
( 6 ) Mal ays i a  
( 7 )  S i ngapore 
(8) South Korea 
( 9 )  Ta i wan 
( 1 0 )  T ha i l and 

e .  Canada 

f .  Other non-U . S .  
Western Hemi s phere 
( 1 )  Argent i na 
( 2 )  Braz i l 
( 3 )  C ar i bbean 
( 4 ) C h i l e  
( 5 )  Mex i co 
( 6 )  Venezue l a 

Bel ow 0 . 20% 0 . 3 0% 0 . 50% 0 . 50% 

___ % ___ % __ % __ %. __ % 

X - 1 9  

N- 1 73 



20 . O f  the tota l  amount  of d i esel  fuel ( excl ud i ng mar i ne d i esel and home 
heati ng o i l )  that you ant i c i pate w i l l  be so l d i n  each country i n 2000 , 
about wh at  percentages w i l l  have the su l fur content s pec i f i ed . i n the  co l umn 
head i ng s ?  

(ENTER ANTICIPATED PERCENTAGES OF SALES FOR EACH COUNTRY IN WHICH YOUR 
COMPANY HAS REFINING OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/ 
PURCHASES ; NOTE THAT THE PERCENTAGES ENTERED IN  EACH ROW SHOULD SUM TO 
1 00%) 

L i kel y Percentages of Sal es  i n  2000 
wi th Sul fur Content o f :  

0 . 050% or 0 . 051% t o  0 . 2 1% t o  0 . 3 1% to Above 

a .  North Europe 
( 1 )  F rance 
( 2 ) Germany 
( 3 )  Netherl ands 
( 4 )  Norway 
( 5 )  Sweden 
( 6 ) U . K . 

b .  Med i terranean 
( 1 )  Greece 
( 2 )  I t a l y  
( 3 )  Spa i n  

c .  Mi ddl e East 
( 1 )  Bahra i n  
( 2 )  Saud i Arab i a 
( 3 )  U � A . E .  

d .  Far East 
( 1 )  Austral i a  
( 2 ) Ch i na 
( 3 )  I nd i a  
( 4 ) I ndones i a  
( 5 )  J apan 
( 6 ) Mal ays i a  
( 7 )  S i ngapore 
( 8 )  South Korea 
( 9 )  Ta i wan 
( 1 0 )  Tha i l and 

e .  Canada 

f .  Other non-u . s .  

N- 1 74 

Western Hemi sphere 
( 1 )  Argent i na 
( 2 )  Braz i l 
( 3 )  Cari bbean 
( 4 ) Ch i l e  
( 5 )  Mex i co 
( 6 ) Venezue l a 

Bel ow 0 . 20% 0 . 30% 0 . 50% 0 . 50% 

___ % ___ % __ % __ %, 

X - 20 



21 .  Wh at was t h e  average aroma t i c s content  ( vo l ume %)  and/or cetane  i ndex o f  t h e  d i e se l  
f ue l  { exc l ud i ng mar i ne d i e s e l  a nd  home heat i ng o i l )  for  t h e  year- round poo l  i n  each  
country i n  1 989? 

a .  

b .  

c .  

d .  

e .  

f .  

North Europe 

{ 1 )  F rance 
( 2 ) Germany 
( 3 ) Net herl and s 
( 4 ) Norway 
( 5 )  Sweden 
{ 6 ) U . K . 

Medi terranean 

{ 1 ) Greece 
( 2 ) I ta l y  
{ 3 )  Spa i n  

Mi ddl e East 

( 1 ) Bahra i n  
( 2 ) Saud i  Arab i a 
( 3 ) U . A . E .  

Far East 

( 1 )  Austra l i a  
( 2 ) C h i na 
( 3 )  I nd i a 
{ 4 )  I ndones i a  
{ 5 )  J apan 
{ 6 ) Ma l ays i a 
( 7 ) S i ngapore 
( 8 ) South Korea 
( 9 ) Ta i wan 
{ 1 0 )  Tha i l and 

Canada 

Other non-U . S .  

Average D i e se l  Aromat i c s Content  i n  1 989 
Cetane 

Vo l . % I ndex  

Western Hemi s phere 

( 1 )  Argent i na 
( 2 ) Braz i l 
( 3 )  C a r i bbean 
( 4 )  C h i l e  
( 5 )  Mex i co 
( 6 ) Venezue l a 

X - 2 1  

N- 1 75 



2 2 . What i s  t he  mos t  l i ke l Y max i mum a l l owed d i esel  aromat i cs content ( vo l ume %) 
( excl ud i ng mar i ne d i ese l  and home heat i ng o i l )  for the  year- round pool 
average i n  each country i n  2000? 

(CIRCLE ONE NUMBER FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING OR 
MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

L i ke l y Max i mum Al l owed 
D i esel  Aromat i c s Content ( Vo l . %} i n  2000 : 

1 0  or Le s s  1 1  to 20  2 1  to 3 0  3 1  to  40 No  Regu i rement  

a .  North Europe 

( 1 ) France 1 2 3 4 0 
( 2 ) Germany 1 2 3 4 0 
( 3 )  Netherl ands 1 . 2 3 4 0 
( 4 ) Norway 1 2 3 4 0 
( 5 )  Sweden I 2 3 4 0 
( 6 )  U . K .  1 2 3 4 0 

b .  Medi terranean 

( 1 )  Greece 1 2 3 4 0 
( 2 ) I ta l y 1 2 3 4 0 
( 3 )  Spa i n 1 2 3 4 0 

c .  Mi ddl e East 

( 1 ) Bahra i n 1 2 3 4 0 
( 2 ) Saud i Arab i a 1 2 3 4 0 
( 3 )  U . A . E .  1 2 3 4 0 

d .  Far East 

( 1 )  Austral i a  1 2 3 4 0 
( 2 ) Ch i na 1 2 3 4 0 
( 3 )  I nd i a 1 2 3 4 0 
( 4 ) I ndones i a  1 2 3 4 0 
( 5 ) J apan 1 2 3 4 0 
( 6 )  Mal ays i a  1 2 3 4 0 
( 7 )  S i ngapore 1 2 3 4 0 
( 8 ) South Korea 1 2 3 4 0 
( 9 )  Ta i wan 1 2 3 4 0 
( 1 0 ) Tha i l and 1 2 3 4 0 

e .  Canada 1 2 3 4 0 

f .  Other non-U . S .  
Western Hemi sphere 

( 1 ) Argent i na 1 2 3 4 0 
( 2 ) Braz i l 1 2 3 4 0 
( 3 )  Cari bbean 1 2 3 4 0 
( 4 ) C h i l e  1 2 3 4 0 
( 5 ) Mex i co 1 2 3 4 0 
( 6 ) Venezuel a 1 2 3 4 0 

X - 2 2  

N- 176 



2 3 . Of  t h e  total  amo u n t  o f  stat i onary res i dual  fuel o i l t h a t  you  a nt i c i pate  
w i l l  be so l d i n  each  country i n  1 995 , about  wh at perce n t ag e s  w i l l  h av e  the  
s u l fu r content  s p ec i f i ed i n  the co l umn h e ad i ng s ?  

(ENTER ANTICIPATED PERCENTAGES OF SALES FOR EACH COUNTRY IN WHICH YOUR 
COMPANY HAS REFINING OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/ 
PURCHASES ; NOTE THAT THE P ERCENTAGES ENTERED I N  EACH ROW SHOULD SUM TO 
1 00%) 

L i ke l y Percentages  o f  S a l e s  i n  1 99 5  
w i th  Su l fur Content  o f :  

0 . 3 0% or 
Be l ow 

% 

0 . 3 1% to  
1 . 00% 

1 .  0 1% t o  
2 . 0 0% 

% 

Above 
2 . 00% 

% 
a .  North Europe 

( 1 )  France 
( 2 )  Germany 

--- ___ %, -- --

( 3 )  Netherl ands  
( 4 )  Norway 
( 5 ) Sweden 
( 6 ) U . K .  

b .  Med i terranean 
( 1 ) Greece 
( 2 )  I t a l y 
( 3 )  Spa i n  

c .  M i ddl e East 
( 1 ) Bahra i n 
( 2 )  Saud i Arab i a 
( 3 )  U . A . E .  

d .  Far East  
( 1 ) Austra l i a  
( 2 )  Ch i n a 
( 3 )  I nd i a 
( 4 )  I ndones i a  
( 5 ) Japan  
( 6 ) Mal ays i a  
( 7 ) S i ngapore 
( 8 )  South Kore a 
( 9 ) Ta i wan 
( 1 0 )  Th a i l and 

e .  Canada 

f .  Other non -U . S .  
Western Hemi s phere 
( 1 ) Argent i n a 
( 2 )  Braz i l 
( 3 )  C ar i bbean  
( 4 )  C h i l e  
( 5 ) Mex i co 
( 6 ) Ven ezue l a 

X - 23 

N- 1 77 



2 4 . Of t h e  tota l  amount  o f  stati onary res tdual  fuel o i l t h at you  a nt i c i pate  
wi l l  be  so l d i n  each  country i n  2 000 , about wha t  percentag e s  w i l l  h ave  t h e  
s u l fur  content  spec i f i ed i n  t he  co l umn head i ng s ?  

(ENTER ANTICIPATED PERCENTAGES O F  SALES FOR EACH COUNTRY IN WHICH YOUR 
COMPANY HAS REFINING OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/ 
PURCHASES ; NOTE THAT THE PERCENTAGES ENTERED I N  EACH ROW SHOULD SUM TO 
100%) 

a .  North Europe 
( 1 )  France  
( 2 ) Germany 
( 3 )  Netherl and s 
( 4 )  No rway 
( 5 ) Sweden 
( 6 ) U . K .  

b .  Med i terr anean 
( 1 ) Greece 
( 2 )  I t a l y 
( 3 )  Spa i n  

c .  M i d d l e E a s t  
( 1 )  B a h r a i n  
( 2 )  S a u d i A r a b i a  
( 3 )  U . A . E .  

d .  F a r  E a s t  
( 1 ) Au s t ra l  i a 
( 2 )  C h i n a 
( 3 )  I n d i a  
( 4 ) I nd o n e s i a  
( 5 ) J a p a n  
( 6 )  M a l ay s i a  
( 7 ) S i ng apore 
( 8 )  S o u t h  Kore a 
( 9 )  T a i wan 
( 1 0 )  T h a i l and  

e .  Canad a 

f .  Other non - U . S .  

N- 1 78 

Western Hem i s phere 
( 1 )  Argent i n a 
( 2 ) Braz i l 
( 3 )  C a r i bbean  
( 4 )  C h i l e  
( 5 )  Mex i co  
( 6 ) Venezue l a 

L i ke l y  Percen t ages  o f  S a l e s  i n  2000  
w i th  S u l fur C ontent  of : 

0 . 30% or  
Be l ow 

% ---

0 . 3 1% to  
1 . 00% 

% ---

X - 24 

1 . 0 1% to  
2 . 00% 

% ---

Above 
2 . 00% 

% --



2 5 .  What i s  your  be st  e s t i mate o f  the  typ i ca l  year - average operat i ng mode o f  
ref i neri e s  i n  e a c h  country for 1 989? 

(CIRCLE ALL THAT APPLY FOR THE COUNTRIES IN WHICH YOUR COMPANY HAS 
REFINING OR MARKETING FACIL ITIES) 

a . North Europe 

( 1 )  France 
( 2 ) Germany 
( 3 )  Netherl and s 
( 4 )  Norway 
( 5 )  Sweden 
( 6 ) U . K .  

b . Medi terranean 

( 1 )  Greece 
( 2 ) I t a l y  
( 3 )  Spa i n  

c .  M i ddl e East 

( 1 ) Bahra i n  
( 2 ) Saudi  Arab i a 
( 3 )  U . A . E .  

d .  Far East 

( 1 ) Austra l i a  
( 2 ) C h i n a 
( 3 )  I nd i a  
( 4 ) I ndone s i a  
( 5 )  J apan 
( 6 ) Mal ays i a  
( 7 ) S i ngapore 
( 8 ) South Korea 
( 9 ) T a i wan  
( 1 0 ) Tha i l and 

e .  Canada 

f .  Other non-U . S .  
Western Hemi s phere 

( 1 ) Argent i n a 
( 2 ) Braz i 1 
( 3 )  C ar i bbean 
( 4 )  C h i l e  
{ 5 ) Mex i co 
( 6 ) Venezue l a 

Moto r  Gaso l i n e 

I nter-
Max med i ate M i n 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

N a12htha  

I nter-
Max med i ate M i n 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

X - 2 5  

Kerosene/M i dd l e 
D i  st i 1 1  ate 

I nter -
Max med i ate  M i n 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

Res i d ua l  
Fue l  O i l 

Inter -

Max med i ate M i n  

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

N- 1 79 



2 6 . I nd i cate act u a l  1 989 crude i n put s  to  a l l refi n e r i es  i n  each  c o u ntry i n  wh i ch your 
c omp any has  re f i n i ng operat i on s . 

a .  Nort h  Europe 

( 1 )  France 
( 2 )  Germany 
( 3 )  Netherl ands 
( 4 ) Norway 
( 5 ) Sweden  
( 6 )  U . K .  

b .  Med i terranean 

( 1 ) Greece  
( 2 )  I t al y 
( 3 ) Spa i n  

c .  Mi ddl e East  

( 1 )  Bahra i n  
{ 2 ) Saud i Arab i a 
{ 3 ) U . A .  E .  

d .  Far East 

{ 1 ) Au s t ra l i a  
( 2 ) C h i n a 
(3 )  I nd i a  
( 4 ) l ndone s i a 
( 5 ) J a p a n  
( 6 )  Ma l ay s i a  
( 7 )  S i n g a p o re 
( 8 ) Sou t h  Korea 
( 9 ) Ta i wan  
( 1 0 )  Th a i l and  

e .  Canada 

f .  Other non-U . S .  
Western Hemi s phere 

( 1 )  Argen t i n a  
{ 2 } Braz i l 
( 3 )  Car i bbean  
( 4 )  C h i l e  
{ 5 } Mex i co 
{ 6 ) Venez u e l a 

N- 1 80 

1 989 Crude I nput s t o  Al l Refi ner i e s  i n  E a c h  Countr:t 
Average 
V o l ume % 

Average Re s i d u a l  
Average We i ght % > 34s · c  

MB/CO •AP I Su l fur ( 6 50 . F }  

X - 26 



2 7 . 1 989 Cl ean  Petro l eum Product Capab i l i ty :  1 989 annua l average for each country . 

(RESPOND TO EACH OF THE THREE QUESTIONS FOR EACH COUNTRY IN WHI CH YOUR COMPANY 
HAS REFINING OR MARKETING OPERATIONS OR PRODUCT CARGO SA LES/PURCHASES) 

a .  North Europe 
( 1 ) France 
( 2 )  Germany 
( 3 ) Netherl ands  
( 4 )  Norway 
( 5 )  Sweden 
( 6 )  U . K .  

b .  Med i terranean 
( 1 )  Greece 
( 2 )  I ta l y 
( 3 ) Spa i n 

c .  Mi ddl e East 
( 1 )  Bahra i n 
( 2 ) Saud i Arab i a  
( 3 ) U . A . E .  

d .  Far East 
( 1 ) Au s tra l i a 
( 2 )  Ch i n a 
( 3 ) I nd i a 
( 4 ) I ndones i a 
( 5 )  Japa n 
( 6 )  Mal ays i a 
( 7 ) S i ng apore 
( 8 )  South Korea 
( 9 ) Tai wan 
( 1 0 ) T h a i l and 

e .  Canada 

f .  Other non-U . S .  
Western Hemi sphere 
( 1 ) Argent i na 
( 2 )  Braz i l 
( 3 ) Cari bbean 
( 4 )  Ch i l e  
( 5 )  Mex i co 
( 6 )  Venezuel a 

a .  b .  

1 989 
Petrol eum Product 

Manufactured 
CMB/CD l 

Res i dual 
C l ean Fue l O i l /  

Products* Bunkers 

Cou l d the  i ndustry 
h ave met add i t i ona l  

c l ean product 
demand i n  1 989 
wi thout maki ng 

add i t i ona l re s i dua l 
fue l o i l ? 

( I f " Yes , " An swer  
Ques t i on " c . " )  

.Y.ll NQ 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 

1 2 
1 2 
1 2 

1 2 
1 2 
1 2 

1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 

1 2 

1 2 
1 2 
1 2 
1 2 
1 2 
1 2 

*To t a l  motor g a s o l i ne ,  j et fuel , and d i e s e l /heat i ng o i l . 

c .  

What add i t i on a l  c l ean  
products  vo l ume cou l d 
the ref i n i ng i ndu s try 

have made i n  1 989 
before be i ng l i m i ted 
by l ac k  of res i dua l  

fue l o i l ** out l et?  
C MB/CO ) 

Motor M i dd l e 
Gasol i ne D i s t i l l ate 

**Ass ume i ncremental steps are not extraord i nari l y  d i fferent from base operat i ons . I f  
add i t i ona l  capabi l i ty i s  l i mi ted by 90vernment l i ce n s i ng/control s ,  i nd i cate add i t i on a l  
amounts  up to phys i ca l capac i ty . 

X - 27 

N- 1 8 1  



2 8 . I n  1 99 5 , wh i ch of t h e fo l l owi ng  countr i es  w i l l  be capabl e of  expor t i n g  t o  the 
U . S . A .  on the order o f  300 , 000 or more barrel s per  month o f  any one of  the  
l i sted product s ?  

(CIRCLE ALL THAT APPLY FOR EACH COUNTRY IN WHICH YOUR COMPANY HAS REFINING 
OR MARKETING OPERATIONS OR PRODUCT CARGO SALES/PURCHASES) 

I n  1 995 , Countr i e s  L i kel y to  Export on t h e  
Order o f  300 1 000 Barrel s Per Month of Product : 

Un l eaded D i esel  
Gasol i ne 

RFG 1 Less  Than 
87 ( R+M }L2 0 . 050% s 

a .  North Europe 
( 1 ) France 1 2 3 
( 2 ) Germany 1 2 3 
( 3 )  Netherl ands 1 2 3 
( 4 ) Norway 1 2 3 
( 5 ) Sweden 1 2 3 
( 6 )  U . K .  1 2 3 

b .  Med i terranean 
( 1 ) Greece 1 2 3 
( 2 ) I t a l y 1 2 3 
( 3 )  Spa i n  1 2 3 

c .  M i ddl e East 
( 1 )  Bah ra i n  1 2 3 
( 2 ) Saud i Arab i a 1 2 3 
( 3 )  U . A .  E .  1 2 3 

d .  F a r  East 
( 1 ) Au s t ral i a  1 2 3 
( 2 ) C h i n a 1 2 3 
( 3 )  I nd i a 1 2 3 
( 4 ) I ndones i a  1 2 3 
( 5 ) J apan 1 2 3 
( 6 ) Mal ays i a  1 2 3 
( 7 ) S i n g apore 1 2 3 
( 8 }  South  Korea 1 2 3 
( 9 )  T a i wan 1 2 3 
( 1 0 )  Th a i l and 1 2 3 

e .  Canada 1 2 3 

f .  Other non -U . S .  
Western Hemi s phere 
( 1 ) Argent i na 1 2 3 
( 2 } Bra z i l 1 2 3 
( 3 )  C ar i bbean 1 2 3 
( 4 ) C h i l e  1 2 3 
( 5 ) Mex i co 1 2 3 
( 6 ) Venezuel a 1 2 3 

1 see  page i i i  for defi n i t i on o f  reformul ated g asol i ne .  

X - 28 
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29 . For each count r� i n  wh i ch �our com�an� h a s  a ref i ner� , what l eve l  of  f i nanc i a l  
i mpact ( i nvestme n t  and  operat i ng costs ) do  you  expect  each  o f  t h e  fo l l owi ng types  
of  regu l atory requ i rements/con s t ra i nts  to h ave on your  ref i ner i e s  i n  that  coun t ry 
between now and 1 995  and between 1 996 and 2000?  

NOTE: We have p rov ided pages for up to  5 coun t r ies . Copy these pages if  you can 
respond for more than 5 countr ies . 

Country # 1 : 

Requ i rements for 1 995 

a .  Refi nery a i r emi s s i on 
reduct i ons  

b .  Water/effl uent qua l i ty 
i mprovement 

c .  Sol i d  waste treatment 
recycl i ng/d i s p o s a l  

d .  Process  s afety rel ated 
equ i pment 

e .  More restr i ct i ve  prod uct 
spec i fi cat i on s  

Requ i rements for zooo 

f .  Ref i nery a i r  emi s s i on 
reduct i ons  

g .  Water/effl uent qua l i ty 
i mprovement 

h .  Sol i d  waste treatment 
recycl i ng/d i s po s a l  

i .  Process  s afety rel ated 
equ i pment 

j .  More restr i ct i ve  product 
spec i f i cat i on s  

Doesn ' t  appl y :  
Th i s country 
unl i kel y to 
h ave these  

requ i rement s 

0 

0 

0 

0 

0 

Doesn ' t  appl y :  
Th i s country 
unl i ke l y  to 
have these 

reqy i rem!;lnt s 

0 

0 

0 

0 

0 

Level of  F i nanc i a l  I m��ct : 

Moder- Have 
None Sma l l ...At.g_ Large No Idea 

1 2 3 4 9 

1 2 3 4 9 

1 2 3 4 9 

1 2 3 4 9 

1 2 3 4 9 

Lev�l of  F i n anc i al I m�act : 

Moder- Have  
None Sma l l ...At.g_ Large No I dea 

1 2 3 4 9 

1 2 3 4 9 

1 2 3 4 9 

1 2 3 4 9 

1 2 3 4 9 

X - 29 

N- 1 83 



29 . ( cont i n ued ) L i kel y f i nanc i a l  i mpacts  o f  regu l atory requ i rements/con s t ra i nt s  

Country #2 : 

Requ i rements  for 1 995  

a .  Refi nery a i r emi ss i on 
reduct i ons  

b .  Water/effl uent qual i ty 
i mprovement  

c .  Sol i d  waste t reatment  
recyc l i ng/d i sposa l  

d .  Proc e s s  s afety rel ated 
equ i pment 

e .  More restr i ct i ve product 
spec i f i cat i on s  

Requ i rements  for 2000  

f .  Refi nery a i r emi s s i on 
reduct i ons  

g .  Water/effl uent qual i ty 
i mprovement 

h .  Sol i d  waste t reatment 
recyc l i ng/d i sposal  

i .  Proce s s  s afety rel ated 
equ i pment 

j .  More restr i ct i ve product 
spec i f i cat i on s  

N- 1 84 

Doesn ' t  appl y :  
T h i s country 
un l i ke l y  to 

have these  
requ i rements 

0 

0 

0 

0 

0 

Doesn ' t  appl y :  
Th i s  country 
un l i ke l y to 

have these  
requ i rements 

0 

0 

0 

0 

0 

Level of  F i nanc i a l ImQact : 

Moder-
None Smal l __llg_ Large 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

Level of F i n anc i al ImQact : 

Moder -
None Smal l __llg_ Large 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

X-30  

Have 
No Idea  

9 

9 

9 

9 

9 

Have 
No Idea 

9 

9 

9 

9 

9 



29 . ( cont i nued ) L i ke l y f i nanc i a l i mpacts o f  reg u l atory requ i rement s/con stra i n t s  

Country #3 : 

Regu i rements for 1 995  

a .  Refi nery a i r emi s s i on 
reduct i on s  

b .  Water/effl uent q ua l i ty 
i mprovement 

c .  Sol i d  waste treatment 
recycl i ng/d i spo s a l  

d .  Proces s  safety re l ated 
equ i pment  

e .  More restr i ct i ve  product 
s pec i f i cat i ons  

Regu i rements for 2000 

f .  Refi nery a i r emi s s i on 
reduct i on s  

g .  Water/effl uent q ua l i ty 
i mprovement 

h .  Sol i d  waste treatment 
recycl i ng/d i sposa l  

i .  Process  safety rel ated 
equ i pment 

j . More restr i ct i ve p roduct 
spec i f i cat i ons  

Doesn ' t  appl y :  
Th i s  country 
unl i ke l y  to 
have these 

regu i rement s  

0 

0 

0 

0 

0 

Doesn ' t  appl y :  
Th i s  country 
unl i ke l y  to 
have these 

regu i rement s 

0 

0 

0 

0 

0 

Level  o f  F i nanc i a l I m(;lact : 

Moder -
None Smal l 3..tJL Large 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

Level  of  F i nanc i a l I m(;lact : 

Moder -
None Smal l 3..tJL L a rge 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

X - 3 1  

Have 
No I dea  

9 

9 

9 

9 

9 

Have 
No I dea  

9 

9 

9 

9 

9 

N- 1 85 



29 .  ( cont i n ued ) L i ke l y  f i n a nc i al i mp a c t s  o f  reg u l atory req u i reme n t s/c o n s t ra i n t s  

Country #4 : 

Regu i rements  for  1 995 

a .  Refi nery a i r  emi s s i on 
reduct i on s  

b .  Water/effl uent qual i ty 
i mprovement 

c .  Sol i d  waste treatment 
recycl i ng/d i sposa l  

d .  Proces s  s afety rel ated 
equ i pment 

e .  More re str i ct i ve product 
s pec i f i c at i ons 

Regu i rements  for  2000 

f .  Refi nery a i r  emi s s i on 
reduc t i ons  

g .  Water/effl uent qual i ty 
i mprovement 

h .  Sol i d  waste treatment 
recyc l i ng/d i sposal  

i .  Proces s  s afety rel ated 
equ i pment  

j .  More res tr i ct i ve product 
spec i f i cat i on s  

N- 1 86 

Doesn ' t  app l y :  
Th i s  country 
unl i ke l y to 

have these 
regu i rements 

0 

0 

0 

0 

0 

Doesn ' t  appl y :  
Th i s country 
unl i ke l y to 

have these 
regu i rements 

0 

0 

0 

0 

0 

Level  of F i n a n c i a l  l mQact : 

Moder-
None Smal l _ilL L a rge 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

Level of F i nanc i a l I muact : 

Moder-
None Sma l l _ilL Large 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

X - 32 

Have 
No Idea 

9 

9 

9 

9 

9 

Have 
No I dea 

9 

9 

9 

9 

9 



29 . ( concl uded ) L i kel y f i nanc i a l i mpacts  of  reg u l atory requ i rement s/constra i n t s  

Country # 5 : 

Regu i rements  for 1 99 5  

a .  Refi nery a i r emi s s i on 
reduct i ons  

b .  Water/effl uent qual i ty 
i mprovement 

c .  Sol i d  waste treatment 
recycl i ng/d i spos a l  

d .  Proce s s  s afety re l ated 
equ i pment 

e .  More res tr i ct i ve p roduct 
spec i f i cat i ons  

Reau i rements for 2000 

f .  Refi nery a i r emi s s i on 
reduct i ons  

g . Water/effl uent qua l i ty 
i mprovement 

h .  Sol i d  waste treatment 
recycl i ng/d i sposa l  

i .  Proces s  s afety rel ated 
equ i pment 

j .  More restr i ct i ve p roduct 
spec i f i cat i ons 

Doesn ' t  appl y :  
Th i s  country 
unl i ke l y to 

have these 
regu i rements  

0 

0 

0 

0 

0 

Doesn ' t  appl y :  
Th i s  country 
unl i ke l y to 
have these 

regu i rements  

0 

0 

0 

0 

0 

Level  o f  F i n anc i a l  lm�a c t : 

Moder-
None Smal l J1.g_ Large 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

Level  of  F i nanc i a l  Im�act :  

Moder -
None Smal l J1.g_ Large 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

X - 33 

Have 
No I dea  

9 

9 

9 

9 

9 

Have 
No I dea 

9 

9 

9 

9 

9 

N- 1 87 
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NAT I ONAL PET RO LEUM COUNC I L  
1 9 9 1  SURVEY O F  U . S . P ETRO L EUM REF I N I NG I NDUSTRY 

SUPPLY AND D I STR I BUT I ON OF OXYGENATES BY BLENDERS 

If  you h a ve ques t i ons , cont act : 

Benj am i n O l i ve r ,  J r . , N PC , ( 202 ) 393 - 6 1 00 
FAX : ( 202 ) 3 3 1 -8539  

OR 
S u s an Ru s se l l ,  S R I  I ntern at i on a l , ( 4 1 5 )  859 - 2640 

FAX : ( 4 1 5 )  8 5 9 - 286 1 

U s e  t h e  e n c l o s ed  e n v e l o p e  to  ret u rn t h i s comp l eted q u e s t i on n a i re 
no l ater than January 3 1 . 1 992 , t o : 

Survey Research  Program 
S R I  I nternat i ona l  

P . O .  Box 22�6 
Me n l o Par k , CA 94026 - 2 246  

Whom shou l d  we con t a c t  i f  we  have quest i ons  about your responses t o  t h i s  
sect ion?  

Name : 

Te l ephone : 

FAX : 
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I NTRODUCT I ON 

I n  respon se  to a request  from the  Secre t a ry of  
Energy , the  Nat i o n a l  Petro l e um Counc i l  ( N PC )  i s  
conduct i ng a st udy o f  t he  U . S .  ref i n i ng i nd u s t ry ' s 
capab i l i ty and fl ex i b i l i ty to  meet fut u re product  
demand . T a sk  gro u p s  con s i s t i ng of repre sen t at i ve s  
from N PC member c ompan i e s h ave  been re spon s i b l e  for 
i dent i fy i ng the d a t a  needs and spec i fy i ng t he  
content of  the  q u e s t i o n n a i re s . 

The survey i ncl udes both exi s t i ng and p l anned U . S .  
refi ner i es , as  fo l l ows : 

• Al l refi ner i es wi th operabl e capac i ty as 
of  January 1 ,  1 99 1 , regard l ess  o f  whether 
they were  actual l y  i n  operat i on on that 
date . 

• A l l refi n er i es that are p l anned to be 
operabl e by January 1 ,  1 996 . 

Data Tabul at i ons and Con f i dent i a l i ty 

The  N PC has  ret a i n ed S R I  I nternat i on a l  to format 
the  s urvey quest i on n a i re s  and to col l ect  and 
t abu l ate the  survey data and prov i de aggreg ated 
data  to  the  U . S .  petro l eum ref i n i ng st udy 
part i c i pants , NPC s t aff , and contractors  who w i l l  
u s e  the  d ata  i n  m a t h emat i c a l  mode l s .  The f i na l  

report wi l l  be s ent to al l s urvey res pondents .  
S R I  I ntern at i o n a l - - former l y S tanford Rese arch  
I n s t i tute - - i s  a broad - ba s ed ,  nonprof i t res e a rch  and 
con s u l t i ng organ i zat i on s e rv i ng c l i en t s  i n  
i nd u s t ry ,  government ,  and serv i ce organ i zat i on s  
worl dwi de . 

I nd i v i d u a l  comp any d a t a  from the  s urvey w i l l  be 
he l d str i ct l y  con fi dent i a l  by S R I  and w i l l  n o t  
b e  rel e a s ed to  government ,  s tudy part i c i pant s , N PC 
s t a ff ,  or  other  contractors . The  on l y  S R I  s t a ff 
who w i l l  h ave acce s s  t o  t he  d a t a  are S urvey 
Research  Program staff and Ms . S u s an L e i by ,  a n  S R I  
proce s s  eng i neer , w h o  w i l l  a s s i s t Survey Res earch  
Program staff i n  rev i ew i ng  t he  quest i onna i res  and  
w i l l  be ava i l abl e i n  the  event  of  any d i ff i c u l t i e s 
i n  quest i onn a i re i nterpretat i on .  Conf i dent i a l 
I n format i on Ag reements  prepared by t he  N PC h ave  
been  executed  by  SR I  man agement , i nd i v i du a l  S urvey 
Re search  Program s t a ff ,  and Ms . Le i by comm i t t i ng 
themse l ves  to  t h e s e  data  h and l i ng procedure s . 

S R I  I ntern at i on a l  w i l l  rel e a s e  the  aggreg ated d a t a  
t o  N PC study part i c i pants  on l y when s u ff i c i ent  data  
are ava i l ab l e to  perm i t aggreg at i on i n  a manner  
that  wou l d  not  d i sc l o s e  i nd i v i d ua l  operat i on s . 
Once t h e  d a t a  h ave  been aggreg ated , accepted by the  
N PC , a nd  reported , a l l i nd i v i d ua l  re spon s e s  w i l l  be  
destroyed . 
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Overv i ew of  the I n format i on Requested 

The 1 99 1  Su rvey of  U . S .  Pet ro l eum  Re f i n i n g I n d u s t ry 
con s i s t s  o f  1 1  sect i on s , a s  out l i ned be l ow .  
Sect i on s  I - X are for petro l eum re f i n i ng 
compan i e s .  T h i s i s  t h e  B l enders  Sec t i on .  

I .  

I I .  

Percept i on s  o f  the  i mpact s o f  reg u l a t o ry 
requ i remen t s  on the  re f i ne ry ' s 
operat i on s  i n  1 99 5  a n d  2000 . 

Ref i nery fac i l i t i e s ' capab i l i t i e s and 
ut i l i z at i on ,  feed stoc k s , and  p roduc t 
y i e l d s - - a c t u a l  1 990 d a t a  and a s  
ant i c i p ated for 1 995 . 

I I I . Ref i nery em i s s i on s o u rces  and  control s .  

I V . 

v .  

V I . 

V I  I .  

V I  I I .  

Econom i c i mpacts  o f  env i ronme n t a l  
regu l at i on s  on  ref i ner i es - - bo t h  
h i stor i c a l  a n d  ant i c i p ated c o s t s . 

D i str i but i on and t ran s port mod e s  of  
prod uct s from ref i ner i e s  among n at i ona l  
reg i on s - - 1 990 and 1 99 5 . 

Expectat i on s  reg ard i ng the  1 99 5  s upp l y 
and d i s t r i but i on o f  oxygen a t e s , 
corporate - wi de . 

Var i ous  i s sues  concern i ng term i n a l s ,  
i nc l ud i ng s upp l y o f  product ,  c apac i ty ,  
and env i ronmenta l l y  re l ated costs . 

Var i ous  i s s ues  concern i ng p i pe l i ne s , 
i nc l ud i ng capac i ty ,  product 
segregat i on s , and cos t s . 

i i 

I X .  

X .  

T a n ker , barge , ra i l , and  truc k tran s port 
c o s t s . 

F o re i g n ref i nery and s u pp l y  i s s u e s , 
i n c l ud i ng l i kel y product  spec i f i c at i on s  
i n  o t h e r  n at i o n s  i n  1 99 5  a n d  2000 . 

B l enders : Expectat i ons  reg ard i ng the  1 995  s upp l y 
and d i s t r i bu t i on o f  oxygenates , for 
compan i e s t h at b l end oxygenates  w i t h  
petro l eum product s b u t  do n o t  produce  
petro l eum p roduct s .  ( Th i s sect i on i s  
s i m i l ar  to  Sect i on V I . )  

Purposes  for  the  I nformat i on Requested 

The  N PC needs your  company ' s  res pon s e s  to t h i s  
quest i on n a i re to  h e l p b u i l d  an  accurate  p i c t u re of  
the  c urrent and ant i c i p ated future c ap ab i l i ty and 
fl e x i b i l i ty of  the n at i on ' s  ref i n i ng i nd u s t ry to 
s upp l y  i t s c u s tomers ' need s . Th i s  i n format i on ,  
aggregated acro s s  a l l responden t s , w i l l  compr i se a 
maj or  component  of  the  N PC ' s response  to t he  
Secretary o f  Energy . T he  agg reg ated s u rvey re s u l t s  
a l so  w i l l  be u sed to  va l i date i nd u s t ry mode l s .  

For  u s e  i n  t h e  mat hemat i ca l  mode l s ,  t h e  s urvey 
re s u l t s  w i l l  be supp l emented w i t h  aggregate  1 990 
operat i ng d at a  from the  Department o f  Energy ' s  
Energy I n fo rmat i on Admi n i strat i on reports and  the 
j udgme n t s  of the  i nd u s t ry expert s on  the  NPC  s tudy 
group s . U s e  of  these  t h ree sources  o f  i n fo rmat i on 
w i l l  h e l p to  en s u re that  the  mode l s prov i de va l i d  
repre s entat i on s  o f  the  i nd u st ry and d o  not  under­
or over - state  i nd u s t ry capab i l i ty or  fl e x i b i l i ty .  
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I NSTRUCT I ONS AND DEF I N I T I ONS 

RE PORT DATA ONLY ON THOS E L I N ES  THAT ARE APPL I CABL E  TO YOUR OPERAT ION .  
I F  TH ERE  ARE NO DATA FOR A S P EC I F I C L I N E ,  L EAVE TH E L I NE BLANK ; 
DO NOT ENTER Z E RO . 

Oxygenated gasol i ne C OG )  = F i n i s hed g a s o l i ne that  
mee t s  the  m i n i mum oxygen content  req u i rement  for 
g a s o l i ne so l d i n  CO non - at t a i nment  areas i n  w i nter  
mon t h s  but  does  not  meet RFG s pec i f i c at i o n s  ( see 
be l ow ) for ozone non - att a i nme n t  areas . 

Re formu l ated gasol i ne ( RFG ) = F i n i s hed g a s o l i ne 
t hat  mee t s  a l l req u i rements  for re formu l ated 
g a so l i ne i n  ozone non - at t a i nme n t  a re a s  and , i f  
nece s s ary ,  for CO non - at t a i nme n t  are a s . 

i i i 

S u rvey Acronyms and Abbrev i at i on s  

NOTE : T h e  a bbrev i at i on s  bel ow refer to  t h e  way i n  
wh i c h they are u sed i n  t h i s  s ect i on o f  t h e  
q u e s t i on n a i re .  

CO C arbon monox i de 
MGa l  Tho u s and  gal l on s  
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U.S. REGIONS 
NATIONAL PETROLEUM COUNCI L REFINING STUDY 

REG 10 

REG 1 1  

Southern Ca l i forn ia  
I nc ludes : 

San Lu i s  Ob i spo County 
Kern County 
San Bernard i no County 
and other southern count ies  

Southern Nevada · 
I nc ludes : 

Esmera lda County 
Nye County 
L i nea l n  County 
C lark County  

,. 
Q, �  

() 
HAWAII 

Eastern New York 
I nc l udes : 

Western New York Jefferson Count y 

I nc l udes : L ew i s  County REG 1 
Oswego County One i da County 

Onondaga County Mad i son County 

Cayuga County Cort land County 

Tompk ins  County T i oga County 

Chemung County and othe r  eastern 

and other western count i es 

coun t i es 

#, 

REG 3 

Eastern  Pennsy lvan i a  
I nc l udes : 

T i oga Cou n t y  
L ycom i ng Count y 
C 1 I n  t o n  Cou n t y  
Cent re Coun t y  
Hun t i ngdon Cou n t y  
F u l t o n  Coun t y  
a n d  o t her e a s t ern  cou n t i e s  

Western Pennsy l v a n i a  
I nc l udes : 

Pot ter  Coun t y  
Cameron C o u n t y  
C l ea rf i e ld Cou n t y  
B l a i r  Coun t y  
Bedford Coun t y  
and o t h e r  we s t e r n  c o u n t i e s  
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1 .  Vol ume o f  oxygen a t e s  to  be  bl ended : I n  1 995 , approx i mate l y  w h a t  tot a l  vo l ume o f e t h e r s  a n d  a l coho l s { t hat  i s ,  
oxygenate s )  do you ant i c i pate  your company w i l l  b l end i n  each  reg i on { s ee map  on fac i ng page ) ? Inc l ude on l y  
oxygenates b l ended w i th s tocks to wh i ch your company ho l ds t i t l e ;  exc l ude vo l umes b l ended for ref i ners . Answer i n  
terms o f  thousand ga l l ons per year  (HGa l/Year) . 

Oxvqenate 2 3 

Ethers  

Al cohol s 

Vol ume o f  Ethers  and Al cohol s to  Be B l ended 
i n  Each  Req i on i n  1 995  ( Thou s and Gal l on s/Yea r )  

4 5 6 

REG I ON : 

_7 - 8 ---=.9_ 1 0  !l 1 2  

2 .  Sources o f  oxygenates  for b l end i nq :  I n  1995 , approx i mate l y what vol ume o f  your company ' s  ethers and a l cohol s 
do you ant i c i pate w i l l  be s uppl i ed from each reg i on of  the  U . S . , from fore i gn reg i on s , or  from un known sou rce s ? 

1 3  

No te :  Inc l ude oxygena tes produced by your company a s  we l l  a s  those purchased .  The to ta l o f  the vo l ume reported 
fo r each product in  t h i s  ques t i on shou ld  equa l the t o t a l  reported for each product i n  Ques t ion 1 .  I f  you don ' t 
know where the oxygena t es were produced, enter vo l ume under "Unknown Sources . "  Answer i n  terms of thousand ga l l ons  
per year  (HGa l/Year) . 

Fore i gn Reg i on Codes : 1 4  
15 
1 6  
1 7  

North Europe 
Med i terranean 
M i ddl e East  
Far  East  

1 8  = Wes tern Hem i s phere other than  U . S .  or Canada  
1 9  = Western Canada  
20  = Eastern Canada  

Ethers/Al coho l s Supp l i ed by Each Reg i on or 
From Unknown Sources  i n  1 995  ( Thou s and Ga l l o n s/Year ) 

U . S .  REG I ONS : FORE I GN REG I ONS : 
Unknown 

Oxygenate _1 _ _ 2 _ _  3 _ _ 4 _ _  5 _ _  6 _ _ 7 _ _  8 _ _ 9 _ _lQ_ _lL _lL_ _.11_ 

Ethers 

__lL __lL _lQ_ _lL ..l!L __12_ _lQ_ Sourc e s  

Al cohol s 
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3 .  T ran sport  mode o f  oxyge n a t e s  rece i ved f o r  b l end i ng : I n  1995 , about  what  v o l ume o f  e ther s  and a l coho l s t h a t  
your company w i l l  b l end w i t h s t oc k s  t o  wh i c h you ho l d t i t l e  d o  you an t i c i p a t e  w i l l  be t r a n s ported to  e a c h  reg i on by 
each of the  l i s ted t ran s port mode s ?  No t e :  I f  any g i ven sh ipmen t o f  produc t  w i l l  b e  mo ved by mo re t han one mode 
of t ransport a t i on , inc l ude on l y  the mode by wh i ch t he sh ipment  w i l l  be moved the grea t e s t  d i s t ance . The t o t a l of 
the vo lume of each produc t repo rt ed i n  t h i s  ques t i on shou ld  equa l the  t o t a l  of each product repo rted i n  
Ques t i on 1 .  Answer i n  t e rms of  t hous and ga l l ons  p e r  yea r  (HGa 1/Yea r) . 

Tran soort Mode 

For ethers : 

P i pel i ne 

Tanker 

Barge 

Rai l . 

Truck  

For  al cohol s :  

P i pe l i ne 

Tanker 

Barge 

Ra i l  . 

Truc k 

1 

Vol ume of  Oxygenates  Rece i ved for Bl end i ng That  W i l l  Be Transported 
to Each  Req i on i n  1 995 bv Each Transoort Mode ( MGa l l 

REG I ON : 
.L.. 3 4 5 6 7 8 9 1 0  1 1  _!l 

B - 2  
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4 .  I n  1995 ,  what i s  t he max i mum storage c apac i ty t hat your company w i l l  � i n  each reg i on 
that you ant i c i pate be i ng ava i l abl e for the  s torage of your company ' s  ethers and al cohol s ?  

Answer in thousand ga l l ons . 

1 2 

Ethers 

Al cohol s 

Ant i c i pated 1 995 Max i mum Ava i l abl e Al coho l / Ether Storage Capac i ty 
Owned and Used by Your_ Co_moany. bY Req i on (Thousand Gal l on s ) 

3 4 5 6 

REG ION :  

_7 _ �  9 1 0  !! 1 2  1 3  

5 . What i s  the max i mum a l cohol /ether storage c apac i ty i n  each reg i on that  your company wi l l  l ease from others i n  1 995 , 
and what are the  ant i c i pated 1 995  costs  for t h i s  l ea sed a l cohol /ether storage capac i ty? (No t e :  The capac i ty 
reported here i s  i n  addi t i on to  the capac i ty reported in Quest ion 4 . )  

Max i mum capac i ty t o  be 
l eased from others 
( thous and gal l on s ) : 

E st i mated 1 995 l eas i ng 
costs  ( thousands $ ,  
i n  1 99 1  $ ) :  

1 2 

A 1 coho 1/Ether Storaqe_CaDac i t_y t hat Wi 11 Be _ _teased from Others  i n  1 995  

REG I ON :  

3 4 5 6 7 8 9 1 0  !! 1 2  1 3  
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6 . How much o f  the a l cohol /ether storage capac i ty i n  each reg i on shown i n  Que s t i on 4 do  you ant i c i pate w i l l  be 
capac i ty that  your  company wi l l  bu i l d  or convert from other u se s  between January 1 ,  1 99 1 , and December 3 1 , 1 995 , 
and what are the ant i c i pated costs  for t h i s add i t i onal  a l coho l /ether storage capac i ty? (No t e :  Th i s  capac i ty i s  
a subset  of  the capac i ty reported in  Ques t i on 4 . )  

Al coho l /Ether  Storaqe Caoac i t� That W i l l  Be Bu i l t  or Converted from Other Uses  

Capac i ty to  be bu i l t  
or  converted from other 
uses  ( t housand gal l on s ) : 

Total est i mated cap i tal 
cost s , 1/ 1/9 1  - 1 2/3 1/95 
( thous ands $ , i n  1 99 1  $ ) : 

1 2 3 4 5 

REG I ON :  

6 7 8 9 1 0  l! 

7 .  Does  your company have any deep -water termi nal s that are capabl e of  rece i v i ng ocean -go i ng tankers?  

Yes  1 - - > I f  you  have  not  rece i ved the  tan  ques t i onna i re t i t l ed 

No . . . . .  2 

" SECT I ON V I I .  I SSUES CONCERN I NG T ERM I NALS FOR TERM I NAL OPERATORS , " 
ca l l the SR I N PC - study " hot l i ne "  at  ( 4 1 5 )  859 - 2640 .  

B - 4  
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PART II 

SURVEY RESULTS 

U.S. TOTALS 





SECTION I 

PERCEPTIONS OF REGULATORY I M PACTS ON I N D IV IDUAL REFI N E R I ES 

M EAN ** NUMBER OF 
R ESPONSE RESPONSES 

- - - - - - - - - - - --- - - - - - - - - - - - -

1 .  FI NANCIAL I M PACT BY 1 995 
MOTOR GASOLI N E  
a. Reduction in RVP 1 .8 1 48 
b. Reduction in Benzene  1 .5 1 48 
c. Reduction in VOC 1 . 7  1 48 
d .  Ai r Toxic Requ i rements 1 .5 1 48 
e. Addit ion of  Oxygenates 1 . 7 1 48 
f .  Reduction i n  Su lfur Content 1 .2 1 48 

g .  Additi onal State/Local Laws 1 .2 1 48 
D I ES E L  FU EL 
h .  Reduction i n  Sulfur Content 2 . 1 1 50 
i .  Addi t ional  State/Local Laws 0.9 1 50 
FAC I L IT I E S  

j .  A1 r Emissions (Pol lutants) 2. 1 1 50 
k .  A1 r Emissions (Toxics) 2 . 1 1 50 
I .  Waste Water Qual ity 1 .9 1 49 
m .  RCRA Requ i rements 2. 1 1 49 
n .  OSHA Requ i rements 2 .3  1 50 
0 .  Remediat1on (Soi l/Wate r) 2. 1 1 48 

p .  Add1 t 1ona 1  State/Local Laws 1 . 7 1 49 

2 . 1 995 R E G ULATORY CON STRAI NTS ON M E ETI NG CUSTOM ERS' 
S U PPLY REQUI REMENTS 

a .  Obtam Construct ion Perm i ts 1 . 6 1 46 
b .  M eet Product Qual ity Spec if icat ions 1 . 6 1 50 
c .  P roduct Qual ity Enforcement 1 .4  1 50 
d .  Faci l ity Emissions 1 .4 1 50 
e .  Faci l ity Emissions Enforcement 1 .2 1 50 
f .  Faci l i ty Safety 1 .2 1 50 

g .  Fac i l ity  Safety Enfo rcement 1 .2 1 50 

3.  FINAN C I AL I M PACT BETWEEN 1 996 and 2000 
MOTOR GASOL I N E  
a. Reduction i n  RVP 1 .8 1 46 
b. Red u ction i n  VOC 2. 1 1 45 
c. Ai r Toxic Requ i rements 2.0 1 46 
d.  Addition  of  Oxygenates 1 .6 1 46 
e. Reduction i n  Su lfur Content 2 .0  1 46 
f .  Addit iona l State/Local Laws 1 .3 1 46 
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SECTION I 

PERCEPTIO N S  OF R EG U LATORY I MPACTS ON I N DIVI DUAL REFI N ERIES 

MEAN ** N U M BER OF 
RESPO N SE RESPONSES 

---- - - - - --- - -- - - - - - - - - - - - -

DIESEL FUEL 
g .  Reduction i n  S u lfur  Content 1 .5 1 48 
h .  Reduction i n  Arom atics 1 .7 1 48 
i .  Addit ional State/Local Laws 1 .0 1 48 
FACI LITI ES 

j .  Air  Em iss  ions (Pol l utants) 2 . 1 1 49 
k. Air Em issions (Toxics) 2 . 2 1 49 
I .  Waste Water Qual ity 1 . 9 1 49 
m .  RCRA Requirements 2 . 1 1 48 
n .  OSHA Requi rements 2 . 0  1 48 
0. Remediation (Soi l/Water) 2 . 1 1 48 
p.  Additional State/Local Laws 1 . 8 1 48 

4.  2000 REGU LATORY CONSTRAI NTS ON M E ETI NG C U STOM ERS'  
SUPPLY REQU I R EM E NTS 

a.  Obtain Construction Perm its 1 . 7  1 44 
b.  Meet P roduct Qual ity S pecifications 1 . 7 1 48 
c. Product Qual ity Enforcement 1 .5  1 48 
d .  Faci l ity Emissions 1 .6 1 48 
e.  Faci l ity Emissions Enforcement 1 .4 1 48 
f .  Faci l ity Safety 1 .3 1 48 
g.  Faci l ity Safety Enforcement 1 .3 1 48 

5 .  R E FI N ERY STRATEG I ES FOR MAKI NG RFG I N  1 995 . . .  ON LY THOSE 
REFI N ERIES THAT I N DICATE TH EY WI LL M AKE RFG I N  1 995 

a . Qual ity G ive-away 1 .2 57 
b .  Rework Off-Spec Produ ct 1 . 0 57 
c.  I ncrease Tan kage 1 .2 57 
d. Stat ist ical Qual ity Contro l  1 . 8 57 
e. Reduce Throughputs 0 .9  57 
f .  Blocked Produ ction of RFG 0.7 57 
g .  Use RFG Specs for  Convent ional  0 . 9  57 
h .  Buy, S e l l  Blendstocks 1 .3 57 
i .  Buy,  Sel l  F in ished Gasol ine 1 .8 57 

j .  Credit Trading/Averaging 1 .2 57 
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SECTION I 

PERCEPTIONS OF REGU LATORY I MPACTS ON I N DI V I DUAL REFI N E R I ES 

MEAN ** N U M BER OF 
RESPONSE RESPONSES 

- - - - - - - - - - - - -- - - - - - - - - - - - -

k. Change Boi l ing Ranges 1 .6 57 
I. Withdraw From Markets 0 .4 57 
m. No Mid-G rade Gasol ine 1 .4 57 
n .  Produce Subgrades 0 .7  57 
0 .  Produce only one RFG G rade 0 .2 57 
p. Make Oxygenates 1 . 4 57 
q . Buy Oxygenates 2 . 4  57 
r .  Shut Down Marginal  U n its 0 .3  57 
s. B u i ld New Faci l it ies 2 . 0  57 
t .  Modify Exist ing U n its 1 . 9 57 
u .  Real ign Distribution System 1 . 3 57 

** MEAN RESPONSE -- 4-point scale . . .  NONE=O, SOM E= 1 , Q U ITE A BIT =2 , 
and A G REAT DEAL=3 . 

N-203 
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SECTION I I  

REFINERY FACILIT IES --
CAPAB IL IT IES AND UTILIZATION , FEEDSTOCKS, AN D PRODUCT YIELDS 

u .s.  UN ITS of 
RESPONSE M EASURE 

====== == - - - - - -- - - - - -

CAPABILITI ES AND UTILIZATION 
1 .  ATMOSPHERIC CRUDE OIL D ISTILLATION 

a.  Number of units 
as of 1 / 1 /90 224 
as of 1 / 1 /9 1  222 
as of 1 / 1 /96 (anticipated) 2 1 4 

b.  Operable Capacity 
as of 1 / 1 /90 1 4,761 .69 MB/SD 
as of 1 / 1 /9 1 1 4,81 9 .73 MB/SD 
as of 1 / 1 /96 (anticipated) 1 4,756 .20 MB/SD 

c .  Average Gross Feed Rate 
1 990 actual 1 2,565 .74 MB/CD 
1 995 anticipated 1 3,31 5 .69 MB/CD 

2 . VACUUM CRUDE OIL DISTILLATION 
a .  Number of units 

as of 1 /1 /90 1 85 
as of 1 /1/9 1  1 83 
as of 1 / 1 /96 (anticipated) 1 78 

b.  Operable Capacity 
as of 1 /1 /90 6,538 .36 M B/SD 
as of 1 / 1 /9 1  6,541 .56 M B/SD 
as of 1 / 1 /96 (anticipated) 6,482 . 1 4 M B/SD 

c. Average Feed Rate 
1 990 actual 5,256.64 MB/CD 
1 995 anticipated 5,602 .26 MB/CD 

3 .  SOLVENT DEASPHAL T ING 
a .  Number of  units 

as of 1 / 1/90 29 
as of 1 / 1 /9 1  29 
as of 1 / 1 /96 (anticipated) 30 

b. Operable Capacity 
as of 1 / 1 /90 292 .20 MB/SD 
as of 1 / 1 /9 1  301 .40 M B/SD 
as of 1 / 1 /96 (anticipated) 3 1 9.00 M B/SD 

c .  Average Feed Rate 
1 990 actual 208.32 MB/CD 
1 995 anticipated 267.59 MB/CD 

D .  Average yield deasphalted o i l  
1 990 actual 97 .77 MB/CD 
1 995 anticipated 1 45 .79 MB/CD 

ASSOCIATED 
CRUDE OIL 

# of CAPACITY 
RESP (MB/CD) 

- - - - - - - - - ---- - - - - - - - - - - -

1 43 1 2 ,566 
1 44 1 2 ,566 
1 4 1 1 3,3 1 6 

1 43 1 2,566 
1 45 1 2 ,566 
1 4 1 1 3,31 6  

1 42 1 2,566 
1 38 1 3,3 1 6 

1 23 1 2,008 
1 23 1 2,008 
1 22 1 2 ,723 

1 23 1 2 ,008 
1 23 1 2 ,008 
1 22 1 2,723 

1 1 9 1 1 ,861 
1 1 6  1 2 ,521 

27 2,723 
27 2,723 
28 3,285 

27 2,723 
27 2,723 
28 3 ,285 

26 2,595 
27 3 , 1 55 

24 2,402 
25 2,962 
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SECTION I I  

REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MBICD) 

---- ---------- --- ----

4.  HYDROTREATING (INCLUDING NAPHTHA, KEROSENE/MIDDLE DISTILLATE, 
GAS OILS,  AND RESIDUA) 

a. Number of units 
as of 1/1/90 373 1 25 1 2, 1 48 
as of 1/1/91 374 1 26 1 2, 1 48 
as of 1/1/96 (anticipated) 423 1 24 1 2,802 

Naphtha and Reformer Feed Hydrotreating 
b.  Operable Capacity 

as of 1/1/90 3,809.49 MB/SD 1 22 1 1 ,922 
as of 1/1/91 3,81 1 .41 MB/SD 1 23 1 1 ,922 
as of 1/1/96 (anticipated) 3,847.33 MB/SD 1 20 1 2,408 

c.  Average Fresh Feed Rate 
1 990 actual 2,840.68 MBICD 1 20 1 1 ,838 
1 995 anticipated 2,951 .24 MB/CO 1 1 7 1 2,309 

d. Percentage cracker or thermal naphtha of total naphtha and reformer feed 
1 990 actual 9.25 % 1 1 3 1 1 ,482 
1 995 anticipated 9.69 % 1 1 1  1 2,073 

Disti llate Hydrotreating 
e. Operable Capacity 

as of 1/1/90 2,729.88 MB/SD 83 1 0,097 
as of 1/1/91 2,739.88 MB/SD 83 1 0,097 
as of 1/1/96 (anticipated) 3,609.45 MB/SD 1 01 1 1 ,421 

f. Actual 1 990 operation 
( 1 )  Kerosene/kerosene jet fuel 

Average Fresh Feed Rate 793.81 MB/CD 61 8,609 
SuHur Content (Wt. %) 

Feed 0.36 % 57 7 ,990 
Product 0.07 % 59 8 ,383 

Max DesuH (% SuHur Reduct) 84.32 % 58 8,302 
(2) Middle Distillates 

Average Fresh Feed Rate 1 ,209.47 MB/CD 76 9 ,585 
SuHur Content (Wt. %) 

Feed 1 . 1 5  % 73 9,1 90 
Product 0.21 % 74 9 ,358 

Max DesuH (% SuHur Reduct) 83. 1 6  % 72 9 ,1 45 
(3) Percent cracker or thermal feedstock 

of kerosene/kerosene jet 
and middle distillate in total feed 30.46 % 75 9,484 
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SECTION II 

REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u .s.  UNITS of # of CAPACITY 
RESPONSE M EASURE RESP (MBICD) 

----- ----- --- ---------- --- -----

g. Estimated 1 995 operation 
( 1 )  Kerosene/kerosene jet fuel 

Average Fresh Feed Rate 932.89 MB/CD 65 8,775 
SuHur Content 0Nf.. %) 

Feed 0.40 % 62 8,495 
Product 0.06 % 62 8,656 

Max DesuH (% SuHur Reduct) 87.61 % 63 8,71 8 
(2) Middle Distillates 

Average Fresh Feed Rate 1 ,873.21 MB/CD 95 1 0,847 
SuHur Content 0Nf.. %) 

Feed 0.99 % 93 1 0,61 5  
Product 0.08 % 93 1 0,n5 

Max DesuH (% SuHur Reduct) 91 . 18  % 93 1 0,831 
(3) Percent cracker or thermal feedstock 

of kerosene/kerosene jet 
and middle distillate in total feed 25.73 % 95 1 1 ,1 99 

Gas OiVCatallytic Cracker Feed Hydrotreating 
(Minimal or no residua in feed) 

h.  Operable Capacity 
as of 1/1/90 1 ,706.30 MBISD 44 6,1 47 
as of 1 /1 /91 1 ,744.70 MB/SD 45 6,204 
as of 1 /1/96 (anticipated) 2,021 .90 MB/SD 5 1  7,249 

i. Average Fresh Feed Rate 
1 990 actual 1 ,296.59 MB/CD 45 6,204 
1 995 anticipated 1 ,791 .85 MB/CD 51  7,249 

j. SuHur content of feed 

1 990 actual 1 .61  wt. % 43 5,980 
1 995 anticipated 1 .70 wt. % 50 7,1 31  

k .  Percentage cracker or thermal feedstock i n  total feed 
1 990 actual 20.27 % 45 6,204 
1 995 anticipated 20. 13  % 51  7,249 

I. Hydrogen consumption 
1 990 actual 459.63 SCFIB 44 6,086 
1 995 anticipated 557.63 SCFIB 49 7,080 

m. Actual 1 990 product rates and suHur content 
( 1 )  Hydrotreated cat-cracker feed (620+ F) 

Average Rate 1 , 1 35.44 MB/CD 40 5,8 1 3  
SuHur Content 0Nf. .  %) 

Product 0.32 % 39 5,544 
Max DesuH (% SuHur Reduct) 87. 1 5  % 38 5,463 
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SECTION I I  

REFINERY FACILITIES •• 

CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of ·# of CAPACITY 
RESPONSE MEASURE RESP (MBICD) 

=== -- = 

(2) Other hydrotreated gas oil (620+ F) 
Average Rate 36.1 5  MB/CD 9 727 
Sulfur Content (Wt. %) 

Product 0.36 % 9 727 
Max Desulf (% Sulfur Reduct) 75.45 % 8 683 

(3) Hydrotreated distillate (350-620 F) 
Average Rate 83.36 MB/CD 27 3,775 
Sulfur Content (Wt. %) 

Product 0.08 % 25 3,505 
(4) Hydrotreated naphtha (C5-350 F) 

Average Rate 23. 14  MB/CD 29 4 ,086 
Sulfur Content (Wt. %) 

Product 0.07 % 24 3,540 
n . Estimated 1 995 product rates and sulfur content 

( 1 )  Hydrotreated cat-cracker feed (620+ F) 
Average Rate 1 ,599:35 MB/CD 46 7,01 2 
Sulfur Content (Wt. %) 

Product 0.28 % 42 6,532 
Max Desulf (% Sulfur Reduct) 88.70 % 41  6,584 

(2) Other hydrotreated gas oil (620+ F) 
Average Rate 36.74 MB/CD 6 525 
Sulfur Content (Wt. %) 

Product 0.40 % 5 491 
Max Desulf (% Sulfur Reduct) 77.02 % 5 491 

(3) Hydrotreated distillate (350-620 F) 
Average Rate 102.51 MB/CD 26 4,1 23 
Sulfur Content (Wt. %) 

Product 0.06 % 22 3 ,662 

(4) Hydrotreated naphtha (C5-350 F) 
Average Rate 34.85 MB/CD 29 4 ,292 
Sulfur Content (Wt. %) 

Product 0.06 % 25 3,841 

Residua Hydrotreating 
0 .  Operable Capacity 

as of 1 /1/90 307.00 MB/SD 6 823 

as of 1/1/91 308.00 MB/SD 6 823 

as of 1 /1/96 (anticipated) 334.00 MB/SD 7 973 

p .  Atmospheric residua feed rate 
1 990 actual 224.20 MB/CD 6 823 
1 995 anticipated 229.39 MB/CD 7 973 
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SECTION I I 

REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YI ELDS 

ASSOCIATED 
CRUDE OIL 

u .s.  UNITS of # of CAPACITY 
RESPONSE M EASURE RESP (MBICD) 

------- ------ -------------- ----- ---- -------

q. Atmospheric residua suHur content of feed 
1 990 actual 2.61 wt. % 6 823 
1 995 anticipated 2.81 . wt. % 7 973 

r. Vacuum res idua feed rate 
1 990 actual * MB/CD * • 

1 995 anticipated * MB/CD • • 

s. Vacuum residua suHur content 
1 990 actual * wt. % * • 

1 995 anticipated * wt. % • • 

t. Hydrogen consumption 
1 990 actual 887.06 SCFIB 6 823 
1 995 anticipated 938.88 SCFIB 7 973 

u. Actual 1 990 product rates and suHur content 
( 1 )  Hydrotreated atmospheric residua 

Average Rate 234.49 MB/CD 6 823 
SuHur Content (Wt. %) 

Product 0.36 % 5 685 
Max DesuH (% SuHur Reduct) 86.74 % 6 823 

(2) Hydrotreated vacuum residua (1 050+ F) 
Average Rate * MB/CD • • 

SuHur Content (Wt. %) 
Product * % • • 

Max DesuH (% SuHur Reduct) * % • • 

(3) Hydrotreated VGO (620-1 050 F) 
Average Rate * MB/CD • * 

SuHur Content (Wt. %) 

Product * % * 

(4) Hydrotreated distil late (350-620 F) 
Average Rate 20.83 MB/CD 4 578 
SuHur Content (Wt. %) 

Product 0.06 % 4 578 
(5) Hydrotreated naphtha (C5-350F) 

Average Rate 1 0. 1 6 MB/CD 4 578 
SuHur Content (Wt. %) 

Product 0.02 % 4 578 

* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFINERY FACILITIES --
CAPABIL ITIES AND UTILIZATION , FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
CRUDE OIL 

u .s. U N ITS of # of CAPACITY 
RESPONSE M EASURE R ESP (MB/CD) 

-------- ------ ---------------- ------ --- -------
v. Estimated 1 995 product rates and sulfur content 

( 1 ) Hydrotreated atmospheric residua (620+ F) 
Average Rate 253.67 MB/CD 7 973 
Sulfur Content (Wt.  %) 

Product · 0.34 % 5 733 
Max Desulf (% Sulfur Reduct) 86.44 % 6 868 

(2) Hydrotreated vacuum residua ( 1  050+ F) 
Average Rate * MB/CD * * 

Sulfur Content (Wt .  %) 
Product * % * * 

Max Desulf (% Sulfur Reduct) * % * * 

(3) Hydrotreated VGO (620-1 050 F) 
Average Rate .. MB/CD * * 
Sulfur Content (Wt .  %) 

Product * % * * 

(4) Hydrotreated disti l late (350-620 F) 
Average Rate 21 .24 MB/CD 5 674 
Sulfur Content (Wt .  %) 

Product 0.06 % 5 674 
(5) Hydrotreated naphtha (C5-350 F) 

Average Rate 1 1 .01  MB/CD 5 674 
Sulfur Content (Wt .  %) 

Product 0.02 % 5 674 

5.  AROMATICS SATURATION 
a. Number of units 

as of 1 /1 /90 1 1  1 0  1 , 1 95 
as of 1 / 1 /9 1  1 1  1 0  1 , 1 95 
as of 1 / 1 /96 (anticipated) 22 1 7  1 ,944 

b. Operable Capacity 
1 .  Light naphtha/gasoline blendstocks 

as of 1 / 1 /90 1 1 .30 MB/SD 3 342 
as of 1 / 1 /9 1  1 1 .30 MB/SD 3 342 
as of 1 / 1 /96 (anticipated) 44.32 MB/SD 1 0  1 ,455 

2. Kerosene/kerosene-type jet fuel blendstocks 
as of 1 / 1 /90 55.4 1 MB/SD 7 853 
as of 1 / 1 /9 1  55.4 1 MB/SD 7 853 
as of 1 / 1 /96 (anticipated) 56.01 MB/SD 6 951 

* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 

N-2 10  



SECTION I I  

REFI N ERY FACI LITIES --
CAPABIL IT IES AND UTI LIZATION , FEEDSTOCKS, AN D PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u .s .  UN ITS of # of CAPACITY 
RESPONSE M EASURE RESP (MB/CD) 

======== - - - - - - - - - - ======== - - - - - -

3. Middle disti l late blendstocks 
as of 1 / 1 /90 MB/SD 0 
as of 1 / 1 /9 1  MB/SD 0 
as of 1 / 1 /96 (anticipated) 66.98 MB/SD 4 332 

c .  Average Product Rates 
1 .  Light naphtha/gasol ine blendstocks 

1 990 actual 9.80 MB/CD 3 342 
1 995 anticipated 25.99 MB/CD 9 1 , 1 68 

2.  Kerosene/kerosene-type jet fuel blendstocks 
1 990 actual 37.65 MB/CD 7 853 
1 995 anticipated 40 .73 MB/CD 7 969 

3. Middle disti l late blendstocks 
1 990 actual 0 .00 MB/CD 0 0 
1 995 anticipated 40.73 MB/CD 4 332 

6.  DELAYED COKING 
a. Number of operable un its 

as of 1 / 1 /90 57 43 5 ,948 
as of 1 / 1 /9 1  57 43 5 ,948 
as of 1 / 1 /96 (anticipated) 60 46 6 ,806 

b. Operable Capacity 
as of 1 / 1 /90 1 ,301 .50 M B/SD 43 5 ,948 
as of 1 / 1 /91  1 ,328.50 MB/SD 43 5,948 
as of 1 / 1 /96 (anticipated) 1 ,433.55 M B/SD 46 6,806 

c .  Average Fresh Feed Rate 
1 990 actual 1 , 1 20.38 MB/CD 43 5 ,948 
1 995 anticipated 1 ,304 .82 MB/CD 46 6,806 

d .  Average Feed Properties 
1 .  Conradson Carbon 

1 990 actual 1 6 .61  wt. % 43 5 ,948 
1 995 anticipated 1 7 .46 wt. % 46 6,806 

2 .  Sulfur 
1 990 actual 2 .84 wt. % 42 5 ,789 
1 995 anticipated 2 .94 wt. % 45 6,658 

e. Average Product Rates 
1 .  Fuel Gas (FOE) 

1 990 actual 73.96 MB/CD 4 1  5,774 
1 995 anticipated 87.9 1  MB/CD 44 6,627 

* DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 

N-2 1 1 



SECTION I I  

REFI NERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION,  FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
CRUDE O IL  

u.s.  U NITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

-------- ====== - - - ======== --------

2 .  Total C3/C4 recovered 
1 990 actual 59.62 MB/CD 40 5 ,81 8 
1 995 anticipated 73.43 M B/CD 43 6,666 
(a) Propylene 

1 990 actual 7.21 M B/CD 33 4,608 
1 995 anticipated 9.29 M B/CD 37 5,640 

(b) lsobutane 
1 990 actual 5.24, M B/CD 33 4,825 
1 995 anticipated 5.62 MB/CD 36 5,6 1 5 

(c) lsobutylene 
1 990 actual 3 . 1 0 MB/CD 30 4,249 
1 995 anticipated 3.40 M B/CD 31 4,567 

(d) Other Butylenes 
1 990 actual 7. 1 2  M B/CD 32 4,825 
1 995 anticipated 9.78 M B/CD 34 5,632 

3.  Thermal Naphtha (C5-350) 
1 990 actual 1 90.63 M B/CD 42 5,948 
1 995 anticipated 225.28 M B/CD 46 6,806 

4. Thermal Disti l late (350-620) 
1 990 actual 270.77 M B/CD 42 5,924 
1 995 anticipated 3 1 9.38 MB/CD 45 6 ,751  

5 .  Thermal Gas Oi l  (620+) 
1 990 actual 343.0 1 M B/CD 42 5,904 
1 995 anticipated 396.69 M B/CD 45 6 ,758 

6 .  Marketable Coke (dry 400 lb/B) 
1 990 actual 280.79 M B/CD 43 5,948 
1 995 anticipated 3 1 9.53 M B/CD 46 6 ,806 

7. FLU ID  COKI NG AND FLEXICOKING 
a. Number of operable units 

as of 1 /1 /90 7 7 924 
as of 1 / 1 /9 1  7 7 924 
as of 1 / 1 /96 (anticipated) 7 7 941 

b. Operable Capacity 
as of 1 / 1 /90 1 84.70 MB/SD 7 924 
as of 1 /1 /9 1  1 93.70 MB/SD 7 924 
as of 1 / 1 /96 (anticipated)  1 90.70 MB/SD 7 941 

* DATA WITHHELD ,  TOO FEW R ESPONSES TO REPORT 

N-2 1 2  



SECTION I I  

REFINERY FAC ILITI ES --
CAPABIL IT IES AN D UTILIZATION , FEEDSTOCKS , AND PRODUCT YI ELDS 

ASSOCIATED 
CRU DE OIL 

u .s .  U N ITS of # of CAPACITY 
R ESPONSE M EASU RE RESP (MBICD) 

======== - - - - - - - - - - - - ------------ - - - - - - - -

c. Average Fresh Feed Rate 
1 990 actual 1 67 .78 MB/CD 7 924 
1 995 antic ipated 1 73 .70 MB/CD 7 941 

d .  Average Feed Properties 
1 .  Conradson Carbon 

1 990 actual 22 .06 wt.% 7 924 
1 995 anticipated 21 .96 wt.% 7 941 

2.  Sulfur 
1 990 actual 3 .05 wt.% 7 924 
1 995 anticipated 3 .05 wt . %  7 941 

e. Average Product Rates 
1 .  Fuel Gas (FOE) 

1 990 actual 27 .43 MB/CD 7 924 
1 995 anticipated 29.81  MB/CD 7 941 

2. Total C3/C4 recovered 
1 990 actual 1 7 .74 MB/CD 7 924 
1 995 anticipated 1 8 .51 MB/CD 7 941 
(a) Propylene 

1 990 actual 5 .07 MB/CD 7 924 
1 995 anticipated 5 .28 MB/CD 7 941 

(b) lsobutane 
1 990 actual 0 .57 MB/CD 7 924 
1 995 anticipated 0 .59 MB/CD 7 941 

(c) lsobutylene 
1 990 actual 1 .06 MB/CD 6 592 
1 995 anticipated 1 .06 MB/CD 6 628 

(d) Other Butylenes 
1 990 actual 3 .43 MB/CD 7 924 
1 995 anticipated 3 .52 MB/CD 7 941 

3 .  Thermal Naphtha (C5-350) 
1 990 actual 32 .96 MB/CD 7 924 
1 995 ant icipated 36 .20 MB/CD 7 941 

4 .  Thermal Disti l late (350-620) 
1 990 actual · 28 .04 MB/CD 7 924 
1 995 ant icipated 29 .67 MB/CD 7 941 

5 .  Thermal Gas Oi l  (620+) 
1 990 actual 49 .69 MB/CD 7 924 
1 995 anticipated 47.41  MB/CD 7 94 1 

6 .  Marketable Coke (dry 400 lb/B) 
1 990 actual 30 .32 MB/CD 7 924 
1 995 antic ipated 29 .27 MB/CD 7 941 

* DATA WITHH ELD, -TOO FEW RES PONSES TO REPORT 

N-2 1 3  



SECTION I I  

REFI NERY FACI LITIES --
CAPABI LITIES AND UTILIZATI ON, FEEDSTOCKS,  AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u.s.  U NITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

======== ====== - - -- ======== 

8. VISBREAKI NG/THERMAL CRACKING/OTHER THE RMAL 
a. Number of operable un its 

as of 1 / 1 /90 1 0  9 1 ,389 
as of 1 /1 /91 1 0  9 1 ,389 
as of 1 /1 /96 (anticipated) 1 0 9 1 ,445 

b. Operable Capacity 
as of 1 /1 /90 1 23.61 MB/SD 9 1 ,389 
as of 1 / 1 /9 1  1 23.61 MB/SD 9 1 ,389 
as of 1 / 1 /96 (anticipated) 1 1 3.00 MB/SD 9 1 ,445 

c.  Average Fresh Feed Rate 
1 990 actual 72.66 M B/CD 8 1 ,3 1 2 
1 995 anticipated 74.21 M B/CD 8 1 ,353 

d .  Average Feed Properties 
1 .  Gravity (API )  

1 990 actual 7.58 deg API 8 1 ,3 1 2  
1 995 anticipated 5.79 deg API 8 1 ,353 

2 .  Conradson Carbon 
1 990 actual 1 5 .85 wt. % 6 978 
1 995 anticipated 1 6 .87 wt. % 5 939 

3 .  Sulfur 
1 990 actual 2 .34 wt. % 8 1 ,3 1 2  
1 995 anticipated 3.03 wt. % 8 1 ,353 

e. Average Product Rates 
1 .  Fuel Gas (FOE) 

1 990 actual 4.55 MB/CD 8 1 ,3 1 2  
1 995 antic ipated 2.98 MB/CD 8 1 ,353 

2.  Ethylene (as recovered) 
1 990 actual * MB/CD * * 

1 995 antic ipated * MB/CD * * 

3 .  Total C3/C4 recovered 
1 990 actual 0 .47 MB/CD 5 887 
1 995 anticipated 0.99 MB/CD 6 1 ,024 

(a) Propylene 
1 990 actual 0 .06 MB/CD 5 887 
1 995 anticipated 0.09 MB/CD 5 989 

(b) l sobutane 
1 990 actual 0.03 MB/CD 4 671 
1 995 anticipated 0.04 MB/CD 4 759 

* DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 

N-2 1 4  



SECTION I I  

REF I NERY FACI LITIES --
CAPABI L ITIES AND UTI LIZATION,  FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
C RUDE OIL 

u .s .  UN ITS of # of CAPACITY 
R ESPONSE MEAS U RE RESP (MB/CD) 

-------- = = = = = =  ---- ---------------- --------
(c) lsobutylene 

1 990 actual 0 .04 M B/CD 4 661 
1 995 anticipated 0 .07 M B/CD 4 774 

(d) Other Butylenes 
1 990 actual 0 .03 M B/CD 4 779 
1 995 anticipated 0 .07 M B/CD 4 825 

4. Thermal Naphtha (C5-350) 
1 990 actual 5 .72 M B/CD 8 1 ,3 1 2 
1 995 anticipated 5.85 M B/CD 8 1 ,353 

5. Thermal Disti l late (350-620) 
1 990 actual 4 .23 M B/CD 7 1 , 1 08 
1 995 anticipated 4 .82 M B/CD 7 1 , 1 44  

6. Thermal Gas Oi l  (620+) 
1 990 actual 1 2 .45 M B/CD 6 1 ,034 
1 995 antic ipated 1 0 .44 M B/C D  6 1 ,01 9 

7. Thermal residua ( 1 050+ F) 
1 990 actual 53.90 M B/CD 8 1 ,3 1 2 
1 995 anticipated 55.85 M B/CD 8 1 ,353 

9 .  CATALYTIC C RACKING (ALL KIN DS) 
a. Number of operable units 

as of 1 /1 /90 1 26 1 08 1 1 ,396 
as of 1 / 1 /9 1  1 26 1 08 1 1 ,396 
as of 1 / 1 /96 (antic ipated) 1 24 1 06 1 2 , 1 1 3  

b. Operable Capacity 
as of 1 /1 /90 5, 1 29.70 MB/SD 1 08 1 1 ,396 
as of 1 /1 /9 1  5 , 1 55.87 MB/SD 1 08 1 1 ,396 
as of 1 /1 /96 (anticipated) 5,221 .24 MB/SD 1 06 1 2 , 1 1 3  

c .  Average Fresh Feed Rate 
( 1 )  Straight-run gas oi l  

1 990 actual 
Total Fresh Feed 3,258 . 1 8 M B/CD 98 1 0 ,889 
% Hydrotreated 3 1 .80 % 95 1 0 ,658 

1 995 anticipated 
Total Fresh Feed 3 ,529.63 M B/CD 96 1 1 ,603 
% Hydrotreated 38.95 % 93 1 1 ,354 

* DATA WITHHELD,  TOO FEW R ESPONSES TO REPORT 

N-2 1 5  



SECTION I I  

REFINERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION,  FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
CRUDE OI L 

u.s.  UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

======= ====== ---- --------------

(2) Coker/thermal gas oi l  
1 990 actual 

Total Fresh Feed 371 .89 MB/CD 46 6 ,458 
% Hydrotreated 53. 1 3  % 45 6,377 

1 995 antic ipated 
Total Fresh Feed 406.53 MBIC D  50 7,575 
% Hydrotreated 70.06 % 47 7 ,3 1 9 

(3) Deasphalted oi l  
1 990 actual 

Total Fresh Feed 83.04 MBICD 1 9  1 ,82 1 
% Hydrotreated 52. 1 1 % 1 6  1 ,59 1 

1 995 anticipated 
Total Fresh Feed 89. 1 0  MBICD 1 7  1 ,787 
% Hydrotreated 6 1 .27 % 1 5  1 ,593 

(4 )  Atmospheric residua 
1 990 actual 

Total Fresh Feed 348. 1 8  MBICD 34 3,252 
�o Hydrotreated 24.74 % 32 3,052 

1 995 anticipated 
Total Fresh Feed 377.58 MBICD 28 2 ,699 
o,o Hydrotreated 26. 1 4  % 24 2 , 1 80 

( 5 l  Vacuum residua 
1 990 actual 

Total Fresh Feed 65.86 MBICD 2 1  2 ,733 
% Hydrotreated 47.33 % 1 9  2,539 

1 995 antic ipated 
Total Fresh Feed 85.82 MBICD 1 9  3,070 
% Hydrotreated 38.73 % 17  2 ,934 

(6) Hydrocracked gas oil 
1 990 actual 

Total Fresh Feed 52 .69 MBICD 1 0  2 , 1 04 
% Hydrotreated 42 .99 % 9 1 ,953 

1 995 anticipated 
Total Fresh Feed 64.68 MBICD 1 3  2 ,467 
% Hydrotreated 49.7 1 % 1 3  2 ,467 

(7 ) Hydrotreated cat-cracked gas oil 
1 990 actual 

Total Fresh Feed 41 . 1 0  MB/CD 9 1 ,424 
% Hydrotreated 1 00.00 % 

* DATA WITH HELD , TOO F EW RESPONSES TO REPORT 

N-2 1 6  



SECTION I I  

REFI NERY FACILITIES --
CAPABI LITI ES AND UTI LIZATION, FEEDSTOCKS, AND PRODUCT Y IELDS 

u .s.  UN ITS of 
RESPONSE MEASURE 

= ======= 

1 995 anticipated 
Total Fresh Feed 38.90 
% Hydrotreated 1 00.00 

(8a) Lube extracts 
1 990 actual 

Total Fresh Feed 51 .54 
% Hydrotreated 1 9.55 

1 995 anticipated 
Total Fresh Feed 44.83 
% Hydrotreated 22.92 

(8b) Other Feed 
1 990 actual 

Total Fresh Feed 80.78 
% Hydrotreated 57.75 

1 995 anticipated 
Total Fresh Feed 79.29 
% Hydrotreated 59. 1 0 

TOTAL 1 990 FRESH FEED 4,353.27 
% Hydrotreated 34.8 1 

TOTAL 1 995 FRESH FEED 4,71 6 .35 
% Hydrotreated 41 .86 

d .  Average feedstock qual ity to cat cracking unit 
( 1 ) Gravity ( API )  

1 990 actual 24.52 
1 995 antic ipated 24.00 

(2) Conradson Carbon 
1 990 actual 0 .85 
1 995 antic ipated 0.83 

(3) Sulfur 
1 990 actual 0 .71  
1 995 antic ipated 0 .82 

e .  Average Product Yields 
1 .  Fuel Gas (FOE) 

1 990 actual 209.45 
1 995 antic ipated 21 8.88 

* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 

====== 

M B/CD 
% 

MB/CD 
% 

MB/CD 
% 

MB/CD 
% 

MB/CD 
% 

M B/CD 
% 

MB/CD 
% 

deg API 
deg API 

wt. % 
wt. % 

wt. % 
wt. % 

M B/CD 
MB/CD 

ASSOCIATED 
CRUDE OIL 

# of CAPACITY 
RESP (MB/CD) 
---- ======== 

7 1 ,332 

1 3  2, 1 54 
1 2  2,073 

1 0  1 ,943 
9 1 ,862 

7 440 
7 440 

7 632 
6 577 

1 06 1 1 , 1 1 8 
1 03 1 0,887 

1 03 1 1 ,835 
1 00 1 1 ,587 

1 05 1 1 ,094 
1 02 1 1 ,82 1 

1 05 1 1 ,094 
1 02 1 1 ,81 2 

1 00 1 0,693 
95 1 1 ,448 

1 05 1 1 , 1 3 1  
1 0 1 1 1 ,844 

N-2 1 7  



SECTION I I  

REFI N ERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE O IL  

u.s.  UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

= ======= ====== - - -- ======== 

2 .  Total C3/C4 recovered 
1 990 actual 1 ,054.09 M B/CD 1 04 1 1 , 1 02 
1 995 anticipated 1 , 1 68.26 MB/CD 1 01 1 1 ,844 

(a) Propylene 
1 990 actual 296.93 MB/CD 1 01 1 0,593 
1 995 anticipated 337.95 MB/CD 98 1 1 ,563 

(b) lsobutane 
1 990 actual 1 92.21 MB/CD 98 1 0,246 
1 995 anticipated 224. 1 6  MB/CD 96 1 1 ,231 

(c) lsobutylene 
1 990 actual 9 1 .76 MB/CD 89 9,426 
1 995 anticipated 1 04.40 MB/CD 87 1 0, 1 91 

(d) Other Butylenes 
1 990 actual 233.82 MB/CD 97 1 0,427 
1 995 anticipated 274.85 MB/CD 95 1 1 ,31 6 

3.  Cat cracked naphtha (C5-430 F) 
1 990 actual 2,487. 1 8  MB/CD 1 08 1 1 ,396 
1 995 antic ipated 2,701 .62 M B/CD 1 03 1 2,085 

4.  Light cycle  oi l  (430 - 630 F) 
1 990 actual 81 9 . 1 6 M B/CD 1 07 1 1 ,3 1 5 
1 995 anticipated 886. 1 0  MB/CD 1 02 1 2,004 

5 .  Heavy cycle/s lurry/decant o i l  (630+ F) 
1 990 actual 340. 1 9  MB/CD 1 07 1 1 ,389 
1 995 anticipated 341 .9 1  M B/CD 1 02 1 2,079 

6 .  Coke, wt. percent of  feed 
1 990 actual 5 .25 wt. % 1 04 1 1 ,085 
1 995 anticipated 5.20 wt. % 1 00 1 1 ,797 
Conversion (vo l .  % of feed) 
1 990 actual 73.83 vol . % 1 05 1 1 ,037 

1 995 anticipated 74.37 vol . % 1 00 1 1 ,726 

* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 

N-2 1 8  



S ECTION I I  

REFINERY FACIL ITI ES • •  

CAPABILITIES AN D UTILIZATION , FEEDSTOCKS , AND PRODUCT Y I ELDS 

ASSOCIATED 
CRUDE OIL  

U .S .  UN ITS of # of CAPAC ITY 
RESPONSE M EASURE RESP (MB/CD) 

=== ===== ====== ---- ======== 

1 0. HYDROCRACKING 
a. Number of operable un its 

as of 1 /1 /90 45 40 6 , 1 71 
as of 1 /1 /91  44 40 6 , 1 71 
as of 1 /1 /96 (anticipated) 49 45 6 ,71 5 

b. Operable Capacity 
as of 1 /1 /90 1 , 1 73.33 MB/SD 40 6 , 1 71 
as of 1 /1 /91  1 , 1 77.33 MB/SD 40 6 , 1 71 
as of 1 /1 /96 (anticipated) 1 ,325.89 MB/SD 45 6,71 5 

c .  Average Fresh Feed Rate 
( 1 ) Straight-run gas oil 

1 990 actual 5 1 9.01 MBICD 35 5 ,537 
1 995 anticipated 589.76 MB/CD 37 5, 1 69 

(2) Coker/thermal gas oi l  
1 990 actual 92.75 MB/CD 1 8  2 ,563 
1 995 anticipated 1 05.40 MBICD 1 7  2 ,577 

(3) Deasphalted gas oil 
1 990 actual * MBICD * * 

1 995 anticipated * MBICD * * 

(4) FCC products 
1 990 actual 221 .04 MBICD 29 4 , 661 
1 995 anticipated 343 .05 MB/CD 33 5 ,565 

(5) Hydrotreater/hydrocracker products 
1 990 actual 9 .94 MB/CD 3 782 
1 995 anticipated · 22.27 MB/CD 4 562 

(6) Atmospheric residua 
1 990 actual MBICD 
1 995 anticipated MBICD 

(7) Vacuum residua 
1 990 actual MBICD * 

1 995 anticipated MB/CD * 

(8) Diesel feed 
1 990 actual 1 4 .22 MBICD 6 637 
1 995 anticipated 38.31 MB/CD 7 753 

(8) Other Feed 
1 990 actual 5 .88 MB/CD 3 621 
1 995 ant ic ipated * MB/CD * * 

Total average fresh feed rate 
1 990 actual 937 .86 MBICD 40 6 , 1 71 
1 995 anticipated 1 ,202.62 MBICD 45  6 ,71 5 

* DATA WITHH ELD, TOO FEW RESPONSES TO REPORT 

N-2 1 9  



SECTION I I  

REF I NERY FACI LITIES --
CAPABI LITI ES. AND UTI LIZATION, FEEDSTOCKS, AND PRODUCT YIE LDS 

ASSOCIATED 
CRUDE OIL 

u.s.  U N ITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

- - - -- - ------ - - ------- ------- ------ ---- - - - -----

d .  Average chemical hydrogen consumption 
1 990 actual 2,096.65 SCF/8 40 6 , 1 71  
1 995 anticipated 2,060.62 SCF/8 44 6,682 

e.  Average Product Yields 
( 1 ) Fuel Gas (FOE) 

1 990 actual 48. 1 8 MB/CD 35 5,51 2 
1 995 anticipated 48.52 MB/CD 37 5,859 

(2) Propane (as recovered) 
1 990 actual 33.91  MB/CD 30 5,01 5 
1 995 anticipated 37.35 MB/CD 30 5, 1 72 

(3) lsobutane 
1 990 actual 66.85 MB/CD 34 5,225 
1 995 anticipated 75.73 MB/CD 36 5,804 

(4) Normal Butane 
1 990 actual 38.04 MB/CD 34 5,225 
1 995 anticipated 44.45 MB/CD 36 5,804 

(5) Hydrocracked l ight gasoline (C5- 1 80 F) 
1 990 actual 1 78.85 MB/CD 37 5,864 
1 995 anticipated 228.79 MB/CD 40 6,325 

(6) Hydrocracked gasol ine ( 1 80 - 300 F) 
1 990 actual 300.89 MB/CD 36 5,622 
1 995 anticipated 395.82 MB/CD 40 6,369 

(7) Hydrocracked heavy gasoline (300 - 350 F) 
1 990 actual 1 27. 1 3  MB/CD 30 4,865 
1 995 anticipated 1 39.62 MB/CD 30 4,630 

(8) Hydrocracked kerosene (350 - 500 F) 
1 990 actual 1 48.56 MB/CD 27 4,337 
1 995 antic ipated 204. 1 4  MB/CD 33 4,809 

(9) Hydrocracked d isti l late (500 - 620 F) 
1 990 actual 59.22 MB/CD 2 1  3,392 
1 995 anticipated 1 26.3 1  MB/CD 25 3,808 

( 1 0) Hydrocracked heavy gas oil (620 - 1 050 F) 
1 990 actual 92. 1 5  MB/CD 1 3 2,585 
1 995 anticipated 1 08 .29 MB/CD 1 8  2,667 

( 1 1  ) Hydrocracked residua ( 1 050+ F) 
1 990 actual 24.46 MB/CD 3 649 
1 995 anticipated 22.75 MB/CD 4 71 0 

* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 

N-220 



SECTION I I  

REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
C RUDE OIL 

u .s. UNITS of # of CAPACITY 
RESPONSE M EASURE RESP (MBICD) 

-- === 

f. Maximum yield capability at operable capacity (% fresh feed) 
(1 ) Maximum gasoline mode 

(a) Gasoline (CS - 350 F) 
1 990 actual 76.85 % 33 5 ,236 
1 995 anticipated 73.50 % 34 5,433 
(b) Kerosene (350 - 500 F) 
1 990 actual 1 1 .73 % 30 4,995 
1 995 anticipated 10.95 % 31 5,1 91  

(2) Maximum kerosene mode 
(a) Gasoline (CS - 350 F) 
1 990 actual 50.56 % 24 4,048 
1 995 anticipated 50.06 % 27 4,354 
(b) Kerosene (350 - 500 F) 
1 990 actual 28.94 % 23 3,852 
1 995 anticipated 27.23 % 28 4,446 

1 1 .  CATALYTIC REFORMING--HIGH PRESSURE SEMI-REGENERATIVE OR CYCLIC UNITS 
a. Number of operable units 

as of 1/1/90 1 04 75 7,298 
as of 1/1/91 1 04 76 7,298 
as of 1/1/96 (anticipated) 82 63 6 ,421 

b. Operable Capacity 
as of 1/1/90 1 ,484.70 MBISD 74 7,284 
as of 1/1/91 1 ,483.50 MB/SD 76 7,298 
as of 1 /1/96 (anticipated) 1 , 174.40 MB/SD 63 6 ,421 

c. Maximum refonnate octane at operable capacity 
as of 1/1/90 96.56 RONC 73 7,235 
as of 1/1/91 96.20 RONC 73 7,1 69 
as of 1/1/96 (anticipated) 95.50 RONC 60 6 ,241 

d. Average feed rate 
1 990 actual 

Annual average 1 ,062.92 MB/CD 75 7,298 
Summer 1 ,029.61 MB/CD 69 6,834 

1 995 anticipated 
Annual average 841 .81  MB/CD 59 5,993 

* DATA WITH HELD, TOO FEW RESPONSES TO REPORT . 

N-22 1 



SECTION II 

REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u .s. UNITS of # of CAPACITY 
RESPONSE M EASURE RESP (MBICD) 

--

e. Average feed, 1 0% distilled (degree F) 
1 990 actual 

Annual average 213.n deg F 68 6 ,749 
Summer 21 2.98 deg F 65 6 ,596 

1 995 anticipated 
Annual average 21 5.89 deg F 51  5,500 

f. Average feed, 90% distilled (degree F) 
1 990 actual 

Annual average 321 .83 deg F 68 6 ,749 
Summer 328.34 deg F 65 6 ,596 

1 995 anticipated 
Annual average 321 .02 deg F 51  5,500 

g .  Average C+ refonnate production rate, before any aromatics extraction 
1 990 actual 

Annual average 785.56 MB/CD 73 7,089 
Summer 748.34 MB/CD 67 6,625 

1 995 anticipated 
Annual average 6 1 5.08 MB/CD 56 5 ,775 

h.  Average C+ refonnate octane 
1 990 actual 

Annual average 94.28 RONC 73 7,089 
Summer 94.24 RONC 67 6 ,625 

1 995 anticipated 
Annual average 93.45 RONC 56 5,n5 

1 2. CATALYTIC REFORMING--LOW PRESSURE SEMI-REGENERATIVE OR CYCLIC UNITS 
a.  Number of operable units 

as of 1/1/90 68 57 6 ,664 
as of 1/1/91 68 57 6,664 
as of 1/1/96 (anticipated) 71 59 7,4 13  

b .  Operable Capacity 
as of 1/1/90 1 ,572.62 MB/SD 57 6,664 
as of 1/1191 1 ,590.95 MB/SD 57 6,664 
as of 1/1/96 (anticipated) 1 ,665.47 MBISD 59 7,4 1 3  

c .  Maximum reformats octane at operable capacity 
as of 1/1/90 98.85 RONC 56 6 ,655 
as of 111/91 98.86 RONC 56 6 ,655 
as of 1/1/96 (anticipated) 99.14 AONC 57 7,370 

* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

R EFI NERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION ,  FEEDSTOCKS ,  AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE O IL  

u.s.  U NITS of # of CAPACITY 
R ESPONSE M EASU RE RESP (MB/CD) 

-------- ====== - - - - - - ------- ------- - - ------

d.  Average feed rate 
1 990 actual 

Annual average 1 ,242.05 M B/CD 57 6,664 
Summer 1 ,320.25 M B/CD 57 6,664 

1 995 antic ipated 
Annual average 1 ,356.96 M B/CD 57 7,31 8 

e. Average feed, 1 0% disti l led (degree F) 
1 990 actual 

Annual average 1 98 .31  deg F 55 6 ,597 
Summer 203.91  deg F 53 6 ,482 

1 995 anticipated 
Annual average 1 99.05 deg F 52 7, 1 1 1  

f. Average feed , 90% disti l led (degree F) 
1 990 actual 

Annual average 31 8.00 deg F 55 6,597 
Summer 321 .86 deg F 53 6,482 

1 995 antic ipated 
Annual average 31 8.89 deg F 52 7, 1 1 1  

g. Average C+ reformate production rate, before any aromatics extraction 
1 990 actual 

Annual average 996.37 M B/CD 57 6,664 
Summer 1 ,040.32 M B/CD 57 6,664 

1 995 anticipated 
Annual average 1 ,075.30 . M B/CD 56 7,270 

h .  Average C+ reformate octane 
1 990 actual 

Annual average 97.22 RONC 56 6,655 
Summer 97.58 RONC 56 6,655 

1 995 antic ipated 
Annual average 96 .81  RONC 54 7,209 

* DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFI NERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION,  FEEDSTOCKS, AND PRODUCT Y IELDS 

u.s.  
RESPONSE 

======== 

U NITS of 
MEASURE 

------- - - ---

# of 
RESP 

ASSOCIATED 
CRUDE O IL  
CAPACITY 

(MB/CD) 
======== 

1 3 . CATALYTIC R E FORMI NG--CONTIN UOUS CATALYST REGENERATION UN ITS 
a. Number of operable units 

as of 1 /1 /90 20 1 9  2,688 
as of 1 /1 /9 1  20 1 9  2 ,688 
as of 1 /1 /96 (anticipated)  29 26 3,325 

b. Operable Capacity 
as of 1 /1 /90 577.40 MB/SD 1 9  2 ,688 
as of 1 /1 /91  574.20 MB/SD 1 9  2,688 
as of 1 /1 /96 (anticipated) 782.60 MB/SD 26 3,325 

c .  Maximum reformate octane at operable capacity 
as of 1 /1 /90 99. 1 4  RONC 1 9  2 ,688 
as of 1 11 /91  99.28 RONC 1 9  2 ,688 
as of 1 /1 /96 (anticipated) 1 00 .38 RONC 26 3,325 

d .  Average feed rate 
1 990 actual 

Annual average 482.64 M B/CD 1 9  2,688 
Summer 51 1 .38 M B/CD 1 9  2,688 

1 995 anticipated 
Annual average 691 .89 'MB/CD 26 3,325 

e. Average feed, 1 0% d isti l led (degree F) 
1 990 actual 

Annual average 1 92 .36 deg F 1 9  2 ,688 
Summer 1 94.70 deg F 1 8  2 ,582 

1 995 anticipated 
Annual average 1 93.86 deg F 25 3,299 

f. Average feed, 90% disti l led (degree F ) 
1 990 actual 

Annual average 3 1 4.59 deg F 1 9  2 ,688 
Summer 31 9. 1 7 deg F 1 8  2,582 

1 995 antic ipated 
Annual average 322.87 deg F 25 3,299 

g .  Average C+ reformate production rate , before aromatics extraction 
1 990 actual 

Annual average 374.72 M B/CD 1 9  2,688 
Summer 397.95 M B/CD 1 9  2 ,688 

1 995 anticipated 
Annual average 553.83 M B/CD 26 3,325 

* DATA WITHHELD , TOO FEW RESPONSES TO REPORT 

N-224 



SECTION II 

REFI N E RY FACI LITIES --
CAPABI LIT IES AND UTI LIZATION ,  FEEDSTOCKS,  AND P RODUCT Y IELDS 

ASSOC I ATED 
CRUDE O IL  

u . s .  UN ITS of # of CAPACITY 
RESPONSE M EASURE RESP (M B/CD) 

-------- = = ==== ---- - - - - -- - --------- - - - - ----

h.  Average C+ reformate octane 
1 990 actual 

Annual average 98.33 RON C  1 9  2,688 
Summer 98.50 RON C  1 9  2,688 

1 995 anticipated 
Annual average 97.93 RON C  26 3,325 

1 4. ISOMERIZATION 
a. Number of operable un its 

as of 1 / 1 /90 57 52 5,029 
as of 1 / 1 /9 1  57 52 5 ,029 
as of 1 /1 /96 (anticipated) 8 1  69 7, 1 74 

b. Operable Capacity 
( 1 ) lsobutane (net) 

as of 1 / 1 /90 53.34 MB/SD 1 7  1 ,282 
as of 1 /1 /91  50.8 1  MB/SD 1 7  1 ,282 
as of 1 / 1 /96 (anticipated) 1 1 1 .84 MB/SD 27 2 ,277 

(2) Pentane/hexane (once through) 
as of 1 /1 /90 1 87.98 M B/SD 26 2,066 
as of 1 /1 /9 1  1 87.98 MB/SD 26 2 ,066 
as of 1 /1 /96 (anticipated) 3 1 2.20 MB/SD 41 3,704 

(3) Pentane/hexane (recycle ,  net) 
as of 1 /1 /90 1 93.84 M B/SD 1 8  2 ,626 
as of 1 / 1 /91  1 94. 1 8 MB/SD 1 8  2 ,626 
as of 1 11 /96 (anticipated) 2 1 1 .94 MB/SD 2 1  3 ,002 

c.  Isomerized product rate 
( 1 ) lsobutane (net) 

1 990 actual 
Annual average 32.95 M B/CD 1 3  1 , 1 24 
Summer 33 .75 M B/CD 1 3  1 , 1 24 

1 995 antic ipated 
Annual average 79 .53 M B/CD 26 2 ,229 

(2) Pentane/hexane (once through) 
1 990 actual 

Annual average 1 25.93 M B/CD 25 2 ,000 
Summer 1 27.94 M B/CD 25 2 ,000 

1 995 antic ipated 
Annual average 243 .02 M B/CD 40 3 ,657 

* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFINERY FACILITIES -
CAPABILITI ES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u .s. UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MBICD) 

--

(3) Pentane/hexane (recycle, net) 
1 990 actual 

Annual average 1 33.31 MB/CD 1 8  2,626 
Summer 1 43.65 MB/CD 1 8  2,626 

1 995 anticipated 
Annual average 1 47.47 MB/CD 20 2,931 

1 5. ALKYLATION 
a. Number of operable units 

as of 1/1/90 107 99 1 1 ,065 
as of 1 /1/91 108 1 00 1 1 , 183 
as of 1/1/96 (anticipated) 109 1 00 1 1 ,878 

b. Operable Capacity (debutanized alkylate) 
as of 1/1/90 1 ,01 6.20 MB/SD 99 1 1 ,065 
as of 1 /1/91 1 ,036.61 MBISD 1 00 1 1 ,1 83 
as of 1 /1/96 (anticipated) 1 ,1 1 5 .41 MB/SD 1 00 1 1 ,878 

c. Capacity of hydrofluoric acid 
type of units (% of total) 

as of 1 /1/90 53.07 % 95 1 0,644 
as of 1 /1/91 52.01 % 96 1 0,762 
as of 1 /1/96 (anticipated) 49.52 % 96 1 1 ,4 17  

d.  Average feed rates of: 
(1 ) Propylenes 

1 990 actual 
Annual ave rage 96.57 MBICD 72 7,1 63 
Summer 1 00.75 MB/CD 69 6,962 

1 995 anticipated 
Annual average 1 1 8.58 MB/CD 70 7,51 3 

(2) Butylenes 
1 990 actual 

Annual average 322.46 MB/CD 91 1 0,01 5 
Summer 330. 1 8  MB/CD 88 9 ,832 

1 995 anticipated 
Annual average 332.91 MB/CD 90 1 0,620 

(3) Amylenes 
1 990 actual 

Annual average 1 4. 14 MB/CD 22 3,633 
Summer 1 5.45 MB/CD 22 3,633 

1 995 anticipated 
Annual average 36.26 MB/CD 32 4,833 

* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REF INERY FACI LITIES --
CAPABI LITI ES AND UTI LIZATION ,  FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
CRUDE OI L 

u .s. U N ITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

======== ------ ---- ======== ------
Average Annual feed rates of total olefins 

1 990 actual 
Annual average 433 . 1 7  MB/CD 91  1 0 ,0 1 5 
Summer 446 .38 MB/CD 88 9 ,832 

1 995 anticipated 
Annual average 487 .75 MB/CD 90 1 0 ,620 

e. Total debutanized alkylate production rate 
1 990 actual 

Annual average 771 . 1 8 MB/CD 96 1 0 ,7 1 2  
Summer 785 .32 MB/CD 92 1 0 ,273 

1 995 anticipated 
Annual average 860 .27 MB/CD 95 1 1 ,352 

1 6. POL YMERIZATION/DIM ERSOL 
a. Number of polymerization units 22 3 1  3 ,235 

Number of dimersol units 9 3 1 3 ,235 
b. Operable Capacity (of polymerized product) 

as of 1 /1 /90 90 . 1 8  MB/SD 33 3 ,491 
as of 1 /1 /91  90.48 M B/SD 33 3 ,49 1 
as of 1 /1 /96 (anticipated) 91 .48 MB/SD 33 3,701 

c .  Average feed rates of: 
( 1 ) Propylenes 

1 990 actual 
Annual average 59.64 MB/CD 27 2 ,860 
Summer 59.65 MB/CD 25 2 ,590 

1 995 anticipated 
Annual average 6 1 .87 MB/CD 24 2 ,830 

(2 ) Butylenes 
1 990 actual 

Annual average 7 .96 MB/CD 1 4  1 ,244 
Summer 3 .2 1  MB/CD 1 1  1 ,067 

1 995 anticipated 
Annual average 6 .82 MB/CD 1 1  1 ' 1 98 

d .  Total debutanized production rate 
1 990 actual 

Annual average 49.57 MB/CD 3 1  3 , 1 82 
Summer 47.64 MB/CD 28 2 ,846 

1 995 anticipated 
Annual average 54.41 MB/CD 28 3 , 1 68 

"' DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

R EFI NERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION, FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCI ATED 
CRUDE OIL 

u.s.  U NITS of # of CAPACITY 
RESPONSE MEASURE RESP (M B/CD) 

======== ------ ---- -------------- --------
e. Percent of debutanized product to gasoline blending 

1 990 actual 
Annual average 73.77 % 30 3 , 12 1  
Summer 72.80 % 27 2,785 

1 995 anticipated 
Annual average 68.88 % 26 3,031 

1 7. OXYGENATE PRODUCTION AT REFINERY SITE 
a. Operable Capacity 

( 1 ) MTBE 
as of 1 /1 /90 36. 1 1 MB/SD 1 8  2,652 
as of 1 / 1 /91  39.51  MB/SD 1 9  2,859 
as of 1 / 1 /96 (anticipated) 1 60 .71 MB/SD 55 8 ,271 

(2) ETBE 
as of 1 /1 /90 MB/SD 
as of 1 /1 /9 1  MB/SD 
as of 1 /1 /96 (anticipated) MB/SD 

(3) TAME 
as of 1 / 1 /90 MB/SD 
as of 1 /1 /91 MB/SD 
as of 1 / 1 /96 (anticipated) 62.61 MB/SD 24 4,005 

(4) OTHER 
as of  1 / 1 /90 MB/SD 
as of 1 /1 /91 MB/SD 
as of 1 / 1 /96 (antic ipated) MB/SD 

b. Operable capacity for in-refinery isobutane 
dehydrogenation for oxygenate production 

as of 1 /1 /96 (antic ipated) * MB/SD * 

c. Average production rate 
(report oxygenate production only) 

( 1 ) MTBE 
1 990 actual 20.24 M B/CD 1 8  2 ,652 
1 995 anticipated 1 37.61 M B/CD 54 8 ,209 

(2 ) ETBE 
1 990 actual MB/CD 
1 995 antic ipated MB/CD 

* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REF I NERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION, FEEDSTOCKS, AN D PRODUCT YIELDS 

ASSOCIATED 
CRUDE OI L  

u.s.  U NITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

======== ====== ---- ======== 

(3) TAME 
1 990 actual M B/CD 
1 995 anticipated 55.03 MB/CD 24 4 ,005 

(4 ) OTHER 
1 990 actual M B/CD 
1 995 anticipated M B/CD 

1 8 . AROMATICS EXTRACTION 
a. Operable Capacity 

of aromatics extraction feed 
as of 1 / 1 /90 535.95 M B/SD 25 4 ,844 
as of 1 / 1 /9 1  536 .75 MB/SD 25 4 ,844 
as of 1 1 1 /96 (anticipated) 587.05 M B/SD 26 4 ,81 3 

b .  Operable Capacity 
of total aromatics products 

as of 1 / 1 /90 204.20 M B/SD 27 4,903 
as of 1 / 1 /9 1  204.05 MB/SD 26 4 ,878 
as of 1 1 1 /96 (anticipated) 228.24 MB/SD 26 4 ,877 

c .  Average aromatics extraction feed 
1 990 actua l  41 0.96 M B/CD 24 4,684 
1 995 anticipated 487.91 M B/CD 24 4,629 

d .  Average aromatics production rate 
1 990 actual 1 46.98 M B/CD 25 4,901 
1 995 antic ipated 1 84 .20 M B/CD 24 4,824 

1 9 . TOLU E N E  DEALKYLATION 
a . Operable Capacity 

of benezen product 
as of 1 / 1 /90 1 9 . 1 6 MB/SD 6 1 ,203 
as of 1 / 1 /9 1  1 9 . 1 6  MB/SD 6 1 ,203 
as of 1 / 1 /96 (anticipated) 1 9 .06 MB/SD 5 952 

b .  Average benzene production rate 
1 990 actua l  1 1 .38 M B/CD 6 1 ,203 
1 995 antic ipated 1 0.50 M B/CD 5 952 

* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFI NERY FACI LITIES --
CAPABI LITIES AND UTI LIZATION, FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCI ATED 
C RUDE OIL 

u.s.  U NITS of # of CAPACITY 
RESPONSE MEASURE RESP (M B/CD) 

======== ------ ---- ======== ------
20. HYDROG E N  MANUFACTURING U NITS 

a. Number of operable un its 
as of 1 /1 /90 48 4 1  5 , 1 53 
as of 1 / 1 /9 1  48 4 1  5 , 1 53 
as of 1 / 1 /96 (anticipated) 69 54 6,690 

b. Operable Capacity (MMSCF/SD of 1 00% H2) 
( 1 ) Total from al l  feeds 

as of 1 / 1 /90 2,223 .05 MMSCF/SD 41  5, 1 53 
as of 1 /1 /91  2,241 . 1 5  MMSCF/SD 4 1  5, 1 53 
as of 1 / 1 /96 (anticipated) 2,739.90 MMSCF/SD 55 6,820 

(2) Maximum percent from pentane or heavier feeds 
as of 1 / 1 /90 1 6 .89 % 38 4,842 
as of 1 / 1 /91  1 6.74 % 38 4,842 
as of 1 / 1 /96 (anticipated)  1 6 .80 % 5 1  6,367 

c. Average 1 00% H2 product rates 
( 1 ) Total from all feeds 

1 990 actual 1 ,633.57 M MSCF/SD 40 5, 1 38 
1 995 anticipated 2 ,089.25 MMSCF/SD 53 6 ,503 

(2) Percent from natural gas ,  fuel gas, or propane/butane feeds 
1 990 actual 92.34 % 39 5 ,020 
1 995 anticipated 94.50 % 50 6 ,238 

(3) Percent from pentane or heavier feeds 
1 990 actual 7.84 % 36 4,799 
1 995 anticipated 5.87 % 45 5 ,8 1 2  

2 1 . HYDROGEN PURIF ICATION UN ITS 
a. Total operable capacity (MMSCF/SD of 1 00% H2) 

as of 1 /1 /90 327. 1 0  MMSCF/SD 1 6  2,755 
as of 1 / 1 /9 1  33 1 . 1 0  MMSCF/SD 1 7  2 ,803 
as of 1 /1 /96 (antic ipated) 537.50 MMSCF/SD 28 3 ,965 

b. Average purified H2 recovered 
1 990 actual 249 .00 MMSCF/CD 1 5  2,487 
1 995 anticipated 469 .30 MMSCF/CD 28 3,965 

* DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REF INERY FACI LITI ES --
CAPABI L IT IES AND UTI LIZATION,  FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
CRUDE O IL  

u . s .  UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

======== ------ ---- ======== ------

22. SECONDARY GASOLINE  FRACTIONATION 
a. Number of columns 

as of 1 /1 /90 1 49 44 5,620 
as of 1 /1 /9 1  1 49 44 5,620 
as of 1 /1 /96 (anticipated) 20 1 58 7,677 

b .  Total feed capacity 
as of 1 /1 /90 2 ,380.73 MB/SD 44 5,620 
as of 1 / 1 /9 1  2 ,380.73 MB/SD 44 5,620 
as of 1 /1 /96 (anticipated) 3 ,573.68 MB/SD 58 7,677 

23. SULFUR RECOVERY 
( includes H2S coversion by others for this refinery 
a. Total operable capacity 

as of 1 / 1 /90 1 8 ,979 . 1 0  LT/SD 1 07 1 1 ,699 
as of 1 / 1 /9 1  1 9 ,234.60 LT/SD 1 07 1 1 ,699 
as of 1 / 1 /96 (anticipated) 22,394.20 LT/SD 1 1 2 1 2 ,461 

b . Average purified H2 recovered 
1 990 actual 1 1 ,289.30 LT/CD 1 06 1 1 ,692 
1 995 anticipated 1 4,360.00 LT/CD 1 1 2 1 1 ,600 

B .  REFI NERY FEEDSTOCKS 
1 .  CRUDE OIL I N PUTS 

a. 1 990 
Sweet ( <0.5 wt.% sulfur) 

( 1 )  Light -- volume 4,439.83 M B/CD 1 04 1 0 , 1 43 
Light -- gravity 38 . 1 0  API 1 02 1 0 ,035 
Light -- sulfur 0.25 wt % 1 00 9,928 
Light -- residua content 7 .73 vol . % 94 9,48 1 

(2) Heavy -- volume 54 1 .86 M B/CD 36 4,590 
Heavy -- gravity 3 1 .55 API  35 4,506 
Heavy -- sulfur 0.20 wt % 34 4,463 
Heavy -- residua content 22.80 vol . % 35 4,548 

Medium (0.5 - 1 .0 wt. % sulfur) 
(3) Light -- volume 6 1 1 .23 M B/CD 41  4,95 1 

Light -- gravity 36.08 API  40 4,867 
Light -- sulfur 0 .71 wt % 40 4,867 
Light -- residua content 1 1 .00 vol . % 39 4,765 

* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MBICD) 

= 

(4) Heavy - volume 1 ,538.92 MBICD 46 6,421 
Heavy - gravity 27.34 API 32 6 ,287 
Heavy - sulfur 0.97 wt %  32 6,244 
Heavy - residua content 21 .83 vol. % 32 6 ,1 1 9  

High (> 1 .0 wt .  % sulfur) 
(5) Light -- volume 800.60 MBICD 32 4,092 

Light -- gravity 34. 14  API 32 4,092 
Light -- sulfur 1 .66 wt %  32 4,092 
Light -- res idua content 1 2.48 vol. % 31 4,01 1 

(6) H eavy - volume 4,547.34 MBICD 88 9,1 1 3  
H eavy - gravity 25.95 API 88 9,1 1 3  
H eavy - sulfur 2.1 0  wt %  87 9,070 
H eavy - residua content 25.25 vol. % 82 8,751 

(7) 1 990 TOTAL - volume 1 2,479.78 MBICD 1 44 1 2,562 
1 990 TOTAL -- average gravity 31 .67 API 1 42 1 2,454 
1 990 TOTAL - average sulfur 1 . 1 6  wt %  1 40 1 2,347 
1 990 TOTAL - average residua 17.1 0 vol. % 1 30 1 1 ,788 

b .  1 995 
Sweet (<0.5 wt %  sunur) 

( 1 ) Light -· volume 4,1 05.20 MBICD 85 8 ,045 
Light - gravity 37.84 API 83 7,954 
Light -- sunur 0.27 wt %  82 7,890 
Light - residua content 8.02 vol. % 79 7,724 

(2) H eavy - volume 571 .41 MBICD 27 2,933 
H eavy - gravity 32.47 API 26 2,849 
H eavy - sulfur 0.20 wt %  26 2,849 
H eavy - residua content 21 .94 vol. % 26 2,907 

Medium (0.5 • 1 .0 wt. % sulfur) 
(3) · Light •• volume 594. 1 7  MBICD 29 3 , 1 35 

Light -- gravity 36.08 API 29 3 ,1 35 
Light -- sulfur 0.71 wt %  29 3 , 1 35 
Light - ·  residua content 1 1 . 1 1  vol. % 28 3,054 

(4) Heavy - volume 1 ,659.95 MB/CD 42 4,91 5 
Heavy - gravity 27.85 API 40 4 ,781 
Heavy - su lfur 0 .98 wt %  40 4 ,781 
Heavy - residua content 21 .02 vol. % 40 4 ,857 

* DATA WITH HELD ,  TOO FEW RESPONSES TO REPORT 
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S ECTION I I  

REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u .s. U NITS of # of CAPACITY 
RESPONSE M EASURE RESP (MBICD) 

------ ====== --- --------- ----
H igh (> 1 .0 wt. % suHur) 

(5) Light -- volume 994.41 MB/CD 27 3 ,51 6 
Light -- gravity 33.56 API 27 3,51 6 
Light -- suHur 1 .73 wt %  27 3,516 
Light - - residua content 1 2.96 vol . % 26 3 ,509 

(6) H eavy - volume 5,1 59.36 MB/CD 80 8,467 
H eavy - gravity 25.43 AP I 80 8,467 
H eavy - suHur 2.1 7  wt %  80 8,467 
H eavy - residua content 25.61 vol . % 78 8,341 

(7) 1 995 TOTAL -- volume 1 3,084.51 MB/CD 1 38 1 2, 167 
1 995 TOTAL -- average gravity 30.99 API 1 36 1 2,077 
1 995 TOTAL -- average suHur 1 .28 wt %  1 35 1 2,01 2  
1 995 TOTAL -- average residua 1 7.81 vol . %  1 30 1 1 ,774 

2 .  PERCENT OF REFINERIES RUNNING 
"SWEEr CRUDE IN 1 991 73.94% 1 42 1 2,022 

.. 
3 .  SWEET CRUDE REDUCED 464.23 MB/CD 1 05 9,722 

4 .  H IGH SU LFU R CRUDE REPLACED 402.66 MB/CD 94 9,257 

MEAN ** 
RESPONSE 

5 .  CONSTRAINTS O N  RUNNING HIGH SULFUR 
CRUDE OIL IN 1 995 

a.  SuHur content of products 1 .94 1 4 1  1 3,285 

b .  SuHur content of refinery fuels 1 .20 1 4 1  13 ,285 

c .  Stationary-source air emissions 1 .74 1 4 1  1 3,285 

d .  Effluent water quality 1 .03 1 40 1 3 ,2,28 

e .  Metallurgy 1 .43 1 41 13 ,285 
f .  SuHur plant capacity 1 .40 1 40 1 3 ,204 

g .  Residua processing capacity 1 .56 1 40 1 3, 1 72 

• • MEAN RES PONSE - 4-point scale . . .  NONE=O, SOME =1 , QUITE A BIT =2, 
and A G REAT DEAL=3. 

• DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFIN ERY FACILITI ES --
CAPABILITI ES AND UTILIZATION , FEEDSTOCKS, AN D PRODUCT YI E LDS 

ASSOCI ATED 
CRUDE OIL  

u .s .  UNITS of # of CAPACITY 

RESPONSE MEASURE RESP (MB/CD) 
- - ----- - ------ --------- - ------ ---- -- ---- --------

a.  Fue l  Gas (FOE) 
1 990 Actual 647.64 MB/CD 1 30 1 1 ,863 
1 995 Anticipated 656.72 M B/CD 1 22 1 2,227 

b .  C2's including Ethylene 
1 990 Actual 34.56 MB/CD 1 2  2,398 
1 995 Anticipated 29.70 MB/CD 7 1 ,470 

c. C3's including Propylene 
1 990 Actual 374.25 MB/CD 1 02 1 0,976 
1 995 Anticipated 405.38 MB/CD 94 1 1 ,097 

d.  C4's including Butylene 
1 990 Actual 1 09.70 MB/CD 73 7,874 
1 995 Anticipated 1 52.66 MB/CD 60 7,409 

e .  Oxygenates 
1 990 Actual 3.49 MB/CD 7 648 
1 995 Anticipated 29.86 MB/CD 1 1  1 ,655 

f. Total Motor Gasol ine 
1 990 Actual 6,482.72 M B/CD 1 28 1 2,200 
1 995 Anticipated 7 ,276.92 MB/CD 1 20 1 2,626 

g .  Aviation Gasol ine 
1 990 Actual 3 1 .49 MB/CD 25 3,078 
1 995 Anticipated 1 8.92 MB/CD 20 2 ,51 5 

h .  Special Naphthas (solvents) 
1 990 Actual 53.91 M B/CD 2 1  2 ,444 
1 995 Anticipated 56.07 MB/CD 1 8 2,544 

i .  Naphtha-Type Jet Fuel 
1 990 Actual 1 24.50 M B/CD 44 4,51 4 
1 995 Anticipated 1 9.80 M B/CD 1 0  604 

k. Kerosene-Type Jet Fuel 
1 990 Actual 1 ,237.42 M B/CD 98 1 1 ,093 
1 995 Anticipated 1 ,394.72 M B/CD 91  1 1 ,091 

k. Kerosene/# 1  Fuel Oil 
1 990 Actual 79.92 M B/CD 67 5,997 
1 995 Anticipated 83.02 M B/CD 54 4,898 

I .  #2  Diesel Fuel/#2 Fuel Oi l  
1 990 Actual 2 ,528.69 M B/CD 1 37 1 2,072 . 
1 995 Anticipated 2 ,540.01  M B/CD 1 29 1 2,800 

m.  Other F in ished Diesel/Disti l late Fuel Oi l  
1 990 Actual 28.83 MB/CD 2 1  2 ,040 
1 995 Anticipated 1 5.44 M B/CD 1 1  984 
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SECTION I I  

REFIN E RY FAC I L ITI ES --
CAPABI LIT IES AND UTI LIZATION, FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
C RU DE O IL  

u . s .  U N ITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

-------- - - - - - - - - ------
-------- - ----- ---- - - ------

n.  Residual Fuel  Oi l  
1 .  <0.30 wt, % s 

1 990 Actual 49.78 M B/CD 1 2  1 , 1 1 8 
1 995 Anticipated 41 .82 M B/CD 9 465 

2.  0 .30 - 1 .00 wt. % s 
1 990 Actual 1 43.98 M B/CD 40 3,842 
1 995 Anticipated 1 1 5 . 1 1 M B/CD 28 2 ,898 

3 .  > 1 .00 wt. % s 
1 990 Actual 551 .37 M B/CD 86 9,01 9 
1 995 Anticipated 422.69 M B/CD 58 6,263 

0 .  Asphalt and Road Oi ls 
1 990 Actual 373.36 M B/CD 63 5,231 
1 995 Anticipated 360.73 M B/CD 57 4,632 

p .  Lubes/Waxes 
1 990 Actual 1 49.33 M B/CD 24 3,478 
1 995 Anticipated 1 57.80 M B/CD 2 1  3,368 

q . Benzene 
1 990 Actual 42.03 M B/CD 20 3,326 
1 995 Anticipated 58.53 M B/CD 1 8  3,449 

r. Toluene 
1 990 Actual 25 .31 M B/CD 1 7  2,575 
1 995 Antic ipated 48.96 M B/CD 1 5  2,638 

s .  Xylenes 
1 990 Actual 50.70 M B/CD 1 6  2,960 
1 995 Anticipated 65.50 M B/CD 1 4  2,956 

t .  Petrochemical Naphthas ( <400 F) 
1 990 Actual 220.35 M B/CD 2 1  3,778 
1 995 Anticipated 261 .63 M B/CD 1 6  2,960 

u .  Petrochemical Feedstocks ( 400+ F) 
1 990 Actual 96.62 M B/CD 1 1  1 ,939 
1 995 Antic ipated 1 64.53 M B/CD 1 1  2,064 

v .  Unfinished Oils 
1 . LSR Gasol ine 

1 990 Actual 44.93 M B/CD 44 4,238 
1 995 Anticipated 36.25 M B/CD 1 6  1 ,049 

2 .  Heavy Naphtha 
1 990 Actual 1 00.95 M B/CD 55 4,993 
1 995 Antic ipated 56.06 M B/CD 20 1 ,952 

3 .  Other Gasol ine Blendstocks 
1 990 Actual 1 03.90 M B/CD 58 6,752 
1 995 Anticipated 49.22 M B/CD 23 2,598 
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REFI N E RY FACI LITI ES --
CAPABI LITI ES AND UTILIZATION, FEEDSTOCKS, AN D PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u .s .  U N ITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

-------- - - ---- - - ------
- - - - - - - - -- -- - - - - - - --- -----

4.  Middle Dist i l late/Cutter Stock 
1 990 Actual 59.30 MB/CD 37 3,764 
1 995 Anticipated 90.95 MB/CD 23 2,335 

5 .  HGO/Cracker Feeds 
1 990 Actual 290.44 MB/CD 66 6,41 3 
1 995 Anticipated 1 99.09 MB/CD 36 3, 1 86 

6 .  Residua 
1 990 Actual 1 20.08 MB/CD 43 4,630 
1 995 Anticipated 1 22.26 MB/CD 21  2, 1 1 6 

w .  Marketable Coke (dry 400 lb ./B) 
1 990 Actual 306.82 MB/CD 50 6,873 
1 995 Anticipated 331 .86 MB/CD 51  7,436 

X .  Catalytic Coke (400 lb ./B) 
1 990 Actual 1 40.24 MB/CD 76 8 , 1 74 
1 995 Anticipated 1 60.41 MB/CD 75 8,922 

y . Miscel laneous Products 
1 .  Decant Oil 

1 990 Actual 40.67 MB/CD 1 8  2,578 
1 995 Anticipated 36.03 MB/CD 1 6  2,628 

2 .  Othe r  Products 
1 990 Actual 1 66.72 MB/CD 50 5,71 3 

1 995 Anticipated 1 23.08 MB/CD 34 4, 1 23 

z .  Total P roducts 
1 990 Actual 1 4,803.63 MB/CD 1 47 1 2,441 
1 995 Anticipated 1 5 ,58 1 .04 MB/CD 1 40 1 2,945 

a a . REFI NERY LOSS (GAI N )  
1 990 Actual (393.72) MB/CD 1 42 1 2,41 4 
1 995 Anticipated (463.91 ) MB/CD 1 33 1 2,686 

bb .  TOTAL CRUDE OI L AN D RAW MATERIALS 
1 990 Actual 1 4,528.26 MB/CD 1 48 1 2,566 

1 995 Anticipated 1 5 ,278.36 MB/CD 1 42 1 3,066 

cc. Sulfur 
1 990 Actual 1 1 ,289.30 LT/CD 1 06 1 1 ,692 

1 995 Anticipated 1 4,360.00 LT/CD 1 1 2 1 2,478 

N-236 



SECTION I I  

REF INERY FAC I LIT I ES --
CAPABI LIT IES AND UTI LIZATION, FEEDSTOCKS, AND PRODUCT Y I ELDS 

ASSOCIATED 
CRU D E  OI L 

u.s .  U NITS of # of CAPACITY 
R ESPONSE M EAS U R E  R ESP ( M B/CD) 

- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -

2. 1 990 MOTOR GASOLI NE G RADES 
a .  LEADED 

1 .  Regu lar 
Octane Rating 87.96 (R+M)/2 75 5 ,525 
Lead Content 0 .08 g/gal 71 5 ,699 
1 990 Annual Production 286.67 M B/CD 75 5 ,525 

2. Other Leaded 
Octane Rating 89.22 (R+M)/2 1 1  804 
Lead Content 0 . 1 9 g/gal 1 0  799 
1 990 Annual Production 9 .98 M B/CD 1 1  804 

b .  CONVENTIONAL U NLEADED 
1 .  Regu lar 

Octane Rating 87 .02 (R+M)/2 1 21 1 1 ,91 6 
Oxygen Content 0.20 wt. % 87 8 ,745 
1 990 Annual Production 3 ,846.64 M B/CD 1 22 1 1 ,944 

2. Mid-Grade 
Octane Rating 89.06 (R+M)/2 70 8 ,543 
Oxygen Content 0 . 1 7 wt. % 55 6 ,604 
1 990 Annual Production 579.68 M B/CD 70 8 ,543 

3. Premium 
Octane Rati ng 92 .35 (R+M)/2 1 1 6 1 1 ,56 1 
Oxygen Content 0 .36 wt. % 86 8 ,835 
1 990 Annual Production 1 ,24 1 .03 M B/CD 1 1 6 1 1  ,561 

4.  Other  
Octane Rating 9 1 .57 (R+M)/2 25 3 , 1 42 
Oxygen Content 0 .31  wt. % 1 9  2 ,528 
1 990 Annual Production 1 96.64 M B/CD 25 3 , 1 42 

c. OXYGENATED 
1 .  Un leaded Regular 

Octane Rating 87.00 (R+M)/2 1 3  723 
Oxygen Content 2 .35 wt. % 1 3  723 
1 990 Annual Production 24.79 M B/CD 1 3  723 

2. U nleaded Mid-G rade 
Octane Rating 88. 1 7 (R+M)/2 7 752 
Oxygen Content 1 .27 wt. % 7 752 
1 990 Annual Production 2 1 .54 M B/CD 7 752 

3. U nleaded Premium 
Octane Rating 92 . 1 1 (R+M)/2 1 5  1 ,273 
Oxygen Content 1 .6 1  wt. % 1 5  1 ,273 
1 990 Annual Production 42.7 1  M B/CD 1 5  1 ,273 
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REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

----- ===== --- ===== -----

4. Leaded 
Octane Rating 88.48 (R+M)/2 5 1 62 
Oxygen Content 2.68 wt. % 5 1 62 
Lead Content * g/gal * • 

1 990 Annual Production 3.37 MBICD 5 1 62 
5. Other Oxygenated 

Octane Rating * (R+M)/2 * * 

Oxygen Content * wt. % * * 

Lead Content * g/gal * * 

1 990 Annual Production * MB/CD * • 

d.  TOTAL FIN ISHED GASOLINE 6,252.66 MB/CD 1 24 1 1 ,955.48 

e. SUBGRADES AND OTHER 
Octane Rating 85.1 6 (R+M)/2 21 1 , 1 96 
Oxygen Content 0.09 wt. % 1 8  933 
Lead Content 0.02 g/gal 1 2  71 5 
1 990 Annual Production 1 00. 1 7  MB/CD 25 1 ,501 

f. TOTAL SUBGRADES 1 00. 1 7  MB/CD 25 1 ,501 

g. TOTAL SUBGRADES AND FINISHED 6,481 .67 MBICD 1 28 1 2 ,200 

3. 1 995 MOTOR GASOLINE GRADES 

a. LEADED 
1 .  Regular 

Octane Rating 87.30 (R+M)/2 9 354 
Lead Content 0. 1 0  g/gal 7 304 
1 995 Anticipated Production 1 0 .45 MBICD 9 354 

2. Other Leaded 
Octane Rating * (R+M)/2 * • 

Lead Content * g/gal • • 

1 995 Anticipated Production * MB/CD * • 

* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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REFINERY FACILITIES --

CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YI ELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of # of CAPACITY 
RESPONSE M EASUR E R ES P  (MB/CD) 

------- ----- ------------ ---- ---- -----

b. CONVENTIONAL UNLEADED 
1 .  Regular 

Octane Rating 86.95 (R+M)/2 91 9,907 
Oxygen Content 0. 1 0  wt. % 61 6,973 
1 995 Anticipated Production 2,652.80 MB/CD 99 1 0,81 1 

2.  Mid-Grade 
Octane Rating 88.95 (R+M)/2 62 7,288 
Oxygen Content 0.08 wt. % 46 5,374 
1 995 Anticipated Production 431 .82 MB/CD 66 7,905 

3. Premium 
Octane Rating 92.42 (R+M)/2 88 9,720 
Oxygen Content 0.25 wt. % 63 7,344 
1 995 Anticipated Production 842. 1 2  MBICD 94 1 0,343 

4.  Other 
Octane Rating 91 .49 (R+M)/2 1 0  1 , 1 02 
Oxygen Content 0.62 wt. % 7 880 
1 995 Anticipated Production 91 .25 MB/CD 1 1  1 ,21 5 

c. REFORMULATED GASOLINE 
1 .  Regular 

Octane Rating 87.08 (R+M)/2 56 8,393 
Oxygen Content 2 .12 wt. % 54 8, 1 07 
1 995 Anticipated Production 1 ,530.51 MB/CD 57 8,472 

2. Mid-Grade 
Octane Rating 89.03 (R+M)/2 35 5,588 
Oxygen Content 2. 1 4  wt. % 35 5,588 
1 995 Anticipated Production 291 . 1 1  MB/CD 36 5,667 

3. Premium 
Octane Rating 92.60 (R+M)/2 54 8, 1 32 
Oxygen Content 2.20 wt. % 52 7,846 
1 995 Anticipated Production 802.70 MB/CD 55 8,21 1 

4. Other 
Octane Rating 93.07 (R+M)/2 3 465 
Oxygen Content 2.00 wt. % 3 465 
1 995 Anticipated Production 1 6.37 MB/CD 3 465 

* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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REFINERY FACILITIES --
CAPABILITIES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YI ELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UN ITS of # of CAPACITY 
RESPONSE MEASURE RESP (MBICD) 

===== ---- --- ===== ----

d. OXYGENATED 
1 .  Unleaded Regular 

Octane Rating 86.72 (R+M)/2 33 3, 1 1 3  
Oxygen Content 2.34 wt. % 33 3,073 
1 995 Anticipated Production 252.61 MB/CD 36 3,21 2 

2. Unleaded Mid-Grade 
Octane Rating 88.70 (R+M)/2 21 2,061 
Oxygen Content 2.30 wt. % 22 2,092 
1 995 Anticipated Production 52.00 MB/CD 23 2, 1 46 

3. Unleaded Premium 
Octane Rating 92.27 (R+M)/2 32 2,994 
Oxygen Content 2.39 wt. % 32 2,954 
1 995 Anticipated Production 1 02.05 MB/CD 35 3,093 

4. Leaded 
Octane Rating 87.43 (R+M)/2 5 262 
Oxygen Content 2.95 wt. % 5 262 
Lead Content 0.09 glgal 3 1 94 
1 995 Anticipated Production 2.84 MBICD 5 262 

5. Other Oxygenated 
Octane Rating 89.74 (R+M)/2 4 495 
Oxygen Content 1 .93 wt. % 4 495 
Lead Content * glgal * * 

1 995 Anticipated Production 1 5.25 MBICD 4 495 
e. SUBGRADES AND OTHER 

Octane Rating 86.05 (R+M)/2 6 442 
Oxygen Content 0.00 wt. % 5 272 
Lead Content * glgal * • 

1 995 Anticipated Production 1 57.85 MB/CD 1 3  960 

f. TOTAL SUBGRADES AND FIN ISHED 7,291 .42 MB/CD 121  1 2 ,71 8 

* DATA WITH H E LD ,  TOO F EW RESPONSES TO REPORT 

N-240 



SECTION I I  

REF INERY FAC ILITI ES --
CAPABILITIES AND UTI LIZATION,  FEEDSTOCKS, AND PRODUCT Y IELDS 

ASSOCIATED 
CRUDE OI L 

u.s .  UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

-------- ------ ---------------- ------ ---- --------

4. 1 990 and 1 995 PRODUCTION OF #2 DIESEL FUEL and #2 FUEL OIL G RADES 
TYPES OF #2 D IESEL FUEL and #2 FUEL OI L GRADES 
a. SULFUR CONTENT < 0.05 wt. % 

1 .  Common #2 Diesel Fuel/#2 Fuel Oil 
1 990 Actual 76.99 MB/CD 1 0  635 
1 995 Antic ipated 1 ,342.66 MB/CD 81  8,551 

2 . #2 Diesel Fuel 
1 990 Actual 25.71 MB/CD 6 703 
1 995 Antic ipated 1 02 .55 MB/CD 1 3  801 

3. #2 Fuel Oi l 
1 990 Actual 0 .00 MB/CD 0 0 
1 995 Anticipated 35.69 MB/CD 3 285 

4 . Cal ifornia Diesel 
1 990 Actual N A  MB/CD 
1 995 Anticipated 74.59 MB/CD * * 

b .  S U L F U R  CONTENT 0 .05 - 0 .20 wt. % 
1 .  Common #2 Diesel Fuel/#2 Fuel Oil 

1 990 Actual 801 . 09 MB/CD 46 4,936 
1 995 Antic ipated 41 6 .81  MB/CD 2 1  3, 1 1 0  

2 •2 D 1ese l Fue l  
1 990 Actual 63.84 MB/CD 7 909 
1 995 Anticipated 0.00 MB/CD 0 0 

3 .  #2  Fuel Oil 
1 990 Actual 87. 1 6  MB/CD 4 556 
1 995 Anticipated 1 49.70 MB/CD 6 744 

c .  S U L F U R  CONTENT > 0.20 wt .  % 
1 . Common #2 Diesel Fuel/#2 Fuel Oil 

1 990 Actual 1 , 1 7 1 .26 MB/CD 66 6,447 
1 995 Anticipated 295.36 MB/CD 24 2,565 

2 .  # 2  Diesel Fuel 
1 990 Actual 1 83 .30 MB/CD 20 2 ,083 

- 1 995 Antic ipated 1 3.5 1  MB/CD 5 21 9 
3 .  #2 Fuel Oi l  

1 990 Actual 87.8 1  MB/CD 1 4  1 ,283 
1 995 Antic ipated 66.5 1  MB/CD 8 506 

d . TOTAL PRODUCTION 
1 990 Actual 2 ,528.69 MB/CD 1 37 1 2 ,072 
1 995 Antic ipated 2,540 .01  MB/CD 1 29 1 2 ,800 

* DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFINERY FACILITI ES -
CAPABILITIES AN D UTILIZATION, FEEDSTOCKS, AND PRODUCT YI ELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of # of CAPACITY 
R ESPONSE MEASURE RESP (MB/CD) 

----- --------- --- -----

5. 1 990 GASOLINE COMPONENTS 

a.  1 990 PRODUCTION 
Ful l  Range Reformats 1 ' 1 23.29 (MBICD) 95 8,278 
Light Reformats 1 01 .98 (MB/CD) 1 6  2,021 
Heav}' Reformats 425.90 (MBICD) 38 6 ,235 
Straight-Run Naphtha 260.53 (MBICD) 70 7, 1 86 
Natural Gasoline/Condensate 1 06.73 (MBICD) 34 3,41 4 
Ful l  Range Naphtha 1 , 1 81 .98 (MBICD) 69 5 ,640 
Light FCC Naphtha 767.78 (MBIC D) 42 6,589 
Heavy FCC Naphtha 533.46 (MB/CD) 39 6,031 
Pentane/Hexane lsomerate (once thru) 1 68.58 (MBICD) 24 2,389 
Pentane/Hexane lsomerate (recycle) 1 1 5.94 (MB/CD) 1 5  2,356 
Coker Gasoline 48.80 (MBICD) 1 5  2 , 1 1 1  
Hydrocracker Gasoline 1 74. 1 2  (MB/CD) 28 3 ,922 
Alkylate 773.24 (MB/CD) 96 1 0,71 1 

b. GRAVITY 
Full  Range Reformate 45.05 API 90 7,806 
Light Reformats 61 .80 API 1 4  1 ,688 
Heavy Reformats 34.36 API 38 6 ,235 
Straight-Run Naphtha 75.30 API 65 6,774 
Natural Gasoline/Condensate 78.61 API 32 3 , 1 02 
Full Range Naphtha 57. 1 2 API 66 5 , 1 97 
Light FCC Naphtha 66.32 API 41 6 ,333 
Heavy FCC Naphtha 43.27 API 38 5,774 
Pentane/Hexane lsomerate (once thru) 85.41 API 22 2 ,033 
Pentane/Hexane lsomerate (recycle) 84.57 API 1 4  2 ,294 
Coker Gasoline 71 . 1 3 API 1 4  1 ,960 
Hydrocracker Gasol ine 80.49 API 27 3,772 
Alkyl ate 71 .50 API 91 1 0, 1 93 

c.  ROAD OCTANE 
Full Range Reformats 97.43 AONC 91  8 ,063 
Light Reformats 90.98 AONC 1 5  1 ,944 
Heavy Reformats 1 04.56 RONC 37 6 , 1 27 
Straight-Run Naphtha 73.43 RONC 66 6 ,845 
Natural Gasoline/Condensate 76.20 RONC 33 3 ,359 
Full Range Naphtha 92.06 RONC 66 5 , 1 97 

* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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REFINERY FAC ILITI ES -
CAPABILITIES AN D UTILIZATION, FEEDSTOCKS, AND PRODUCT YI ELDS 

ASSOCIATED 
CRUDE OIL 

u.s. U N ITS of # of CAPACITY 
RESPONSE M EASURE RESP (MBICD) 

----- ----- ---------- ---- -- -----

Light FCC Naphtha 92.55 RONC 42 6,589 
Heavy FCC Naphtha 91 .72 RONC 38 5,923 
Pentane/Hexane lsomerate (once thru) 82.62 RONC 24 2,389 
Pentane/Hexane lsomerate (recycle) 87.73 RONC 1 4  2,294 
Coker Gasoline 80.62 RONC 1 2  1 ,726 
Hydrocracker Gasoline 82.77 RONC 27 3,n2 
Alkyl ate 93.62 RONC 90 1 0, 1 66 

d. MOTOR OCTANE 
Full Range Reformate 87.26 MONC 89 7,81 8 
Light Reformate 75.83 MONC 1 5  1 ,944 
Heavy Reformate 94. 1 8 MONC 37 6 , 1 27 
Straight-Run Naphtha 71 .08 MONC 66 6 ,845 
Natural Gasoline/Condensate 73.35 MONC 33 3,359 
Full Range Naphtha 80.65 MONC 66 5 , 1 97 
Light FCC Naphtha 80.80 MONC 42 6 ,589 
Heavy FCC Naphtha 81 . 1 0 MONC 38 5,923 
Pentane/Hexane lsomerate (once thru) 80.54 MONC 23 2,257 
Pentane/Hexane lsomerate (recycle) 84.33 MONC 1 4  2,294 
Coker Gasoline 71 .99 MONC 1 2  1 ,726 
Hydrocracker Gasoline 80.52 MONC 27 3,n2 
Alkyl ate 91 .24 MONC 91  1 0,282 

e. RVP 
Full Range Reformate 5.09 psi 90 7,986 
Light Reformate 8.22 psi 1 5  1 ,871 
Heavy Reformate 1 .40 psi 38 6,235 
Straight-Run Naphtha 1 1 .90 psi 67 6,971 
Natural Gasoline/Condensate 1 3.40 psi 33 3,359 
Full Range Naphtha 7.27 psi 66 5 , 1 97 
Light FCC Naphtha 9.27 psi 42 6 ,589 
Heavy FCC Naphtha 2.94 psi 37 5,699 
Pentane/Hexane lsomerate (once thru) 1 5.39 psi 24 2,389 
Pentane/Hexane lsomerate (recycle) 1 6. 1 3  psi 1 4  2 ,294 
Coker Gasoline 1 0.06 psi 1 3  1 ,852 
Hydrocracker Gasoline 1 2.89 psi 27 3,n2 
A lkyl ate 7.46 psi 90 1 0,41 9 

* DATA WITH H ELD , TOO FEW RESPONSES TO REPORT 
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CAPABILITIES AN D UTI LIZATION, FEEDSTOCKS, AND PRODUCT YI ELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of # of CAPACITY 
R ESPONSE MEASURE RESP (MB/CD) 

----- --- -------- --- -- ------

f. BENZENE CONTENT 
Full Range Reformate 3.33 vol o/o 86 7,500 

Light Reformate 6.98 vol o/o 1 3  1 ,769 
Heavy Reformate 1 . 1 5  vol o/o 34 5,936 
Straight-Run Naphtha 1 .69 vol o/o 59 5,983 
Natural Gasol ine/Condensate 0.85 vol o/o 30 2,821 

Full Range Naphtha 0.99 vol o/o 59 4,764 

Light FCC N aphtha 1 .25 vol o/o 35 5,524 

Heavy FCC Naphtha 0.53 vol o/o 33 5,271 
Pentane/Hexane lsomerate (once thru) 0.03 vol o/o 1 9  1 ,81 8 

Pentane/Hexane lsomerate (recycle) 0.01 vol o/o 1 0  1 ,747 

Coker Gasoline 0.96 vol o/o 1 2  1 ,726 

Hydrocracker Gasoline 1 .33 vol o/o 27 3,772 
Alkyl ate 0.01 vol o/o 80 8,823 

g . AROMATIC CONTENT 
Ful l  Range Reformats 62.22 vol o/o 87 7,61 2 

Light Reformats 29.48 vol o/o 1 4  1 ,920 
Heavy Reformats 84.94 vol o/o 36 6,1 34 

Straight-Run Naphtha 7.20 vol o/o 63 6,658 
Natura l Gasoline/Condensate 2.40 vol o/o 29 2,71 3 
Full  Range Naphtha 27.88 vol o/o 62 5,074 

Light FCC N aphtha 1 6.99 vol o/o 40 6,395 

Heavy FCC Naphtha 47. 1 7 vol o/o 35 5,603 
Pentane/Hexane lsomerate (once thru) 0.22 vol o/o 20 1 ,946 
Pentane/Hexane lsomerate (recycle) 0. 1 4  vol o/o 1 1  1 ,820 

Coker Gasol ine 6.36 vol o/o 1 0  1 ,304 
Hydrocracker Gasoline 2.83 vol o/o 27 3,772 
Alkyl ate 0.47 vol o/o 85 9,391 

h. OLEFIN CONTENT 
Full Range Reformats 0.65 vol o/o 78 6,978 

Light Reformats 1 .85 vol o/o 1 4  1 ,920 
Heavy Reformate 0.74 vol o/o 32 5,31 5 
Straight-Run Naphtha 0.62 vol o/o 57 5,784 
Natural Gasoline/Condensate 0.90 vol o/o 28 2,396 

* DATA WITH H ELD, TOO FEW RESPONSES TO REPORT 
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REFINERY FACILITI ES -
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ASSOCIATED 
CRU D E  OIL 

u.s. UNITS of # of CAPACITY 
RESPONSE MEASURE RESP (MB/CD) 

----- --------- -- ---

Full Range Naphtha 28.42 vol % 62 4,932 
Light FCC Naphtha 37.62 vol % 39 6 , 1 32 
Heavy FCC Naphtha 1 7.49 vol % 35 5,603 
Pentane/Hexane lsomerate (once thru) 0.29 vol % 21 1 ,974 
Pentane/Hexane lsomerate (recycle) 0.28 vol % 1 2  1 ,889 

Coker Gasoline 38.95 vol % 1 2  1 ,71 4 
Hydrocracker Gasoline 0. 1 2  vol % 27 3,n2 
Alkyl ate 0.28 vol % 83 9,538 

i .  SULFU R 
Full Range Reformate 9.39 PPM wt n 6,336 

Light Reformate 0.65 PPM wt 1 0  1 ,060 

Heavy Reformate 3.76 PPM wt 28 4,51 2 

Straight-Run Naphtha 1 20.69 PPM wt 59 6,030 

Natural Gasoline/Condensate 2n.a5 PPM wt 28 2,544 

Full Range Naphtha 836.79 PPM wt 58 4,560 

Light FCC N aphtha 326.68 PPM wt 37 5,906 

Heavy FCC Naphtha 859.33 PPM wt 33 5,240 

Pentane/Hexane lsomerate (once thru) 2.40 PPM wt 21 1 ,975 

Pentane/Hexane lsomerate (recycle) 1 0.20 PPM wt 1 3  2,026 

Coker Gasoline 2,693.71 PPM wt 1 3  1 ,852 

Hydrocracker Gasoline 9.n PPM wt 23 2,922 

Alkyl ate 1 6.64 PPM wt 76 8 ,422 

j .  ASTM 1 0% DISTILLATION POINT 
Full Range Reformate 1 72.1 8 F 88 7,865 

Light Reformats 1 40.90 F 1 5  1 ,944 

Heavy Reformate 255.89 F 35 5 ,946 

Straight-Run Naphtha 1 1 7.53 F 63 6 ,368 

Natural Gasoline/Condensate 1 08.20 F 31 3 ,071  

Full Range Naphtha 1 28.48 F 62 4 ,872 

Light FCC N aphtha 1 1 9.32 F 41 6,321 

Heavy FCC Naphtha 21 0. 1 5 F 39 6 ,031 

Pentane/Hexane lsomerate (once thru) 1 00.84 F 21 1 ,81 8 

Pentane/Hexane lsomerate (recycle) 95.75 F 1 2  1 ,868 
Coker Gasoline 1 27.87 F 1 3  1 ,852 
Hydrocracker Gasoline 1 04.02 F 26 3,503 

Alkyl ate 1 46.76 F 90 1 0,329 

• DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 
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S ECTION I I  

REFINERY FACILITI ES -
CAPABI LITIES AN D UTILIZATION, FEEDSTOCKS, AND PRODUCT YI ELDS 

ASSOCIATED 
CRUDE OIL 

u.s. UNITS of # of CAPACITY 
R ESPONSE M EASUR E  RESP (MB/CD) 

---- ---- -------- ---- -- -----

k. ASTM 50% DISTILLATION POINT 
Full Range Reformats 259.79 F 88 7,778 

Light Reformate 1 83.75 F 1 5  1 ,944 

Heavy Reformate 295.48 F 35 5,946 

Straight-Run Naphtha 1 47.04 F 62 6,21 6 

Natura l  Gasoline/Condensate 1 35.03 F 31 3 ,071 

Full Range Naphtha 21 7.66 F 62 4,809 

Light FCC Naphtha 1 70.72 F 41 6 ,321 

Heavy FCC Naphtha 295.03 F 39 6,031 
Pentane/Hexane lsomerate (once thru) 1 1 2.89 F 21  1 ,81 8 
Pentane/Hexane lsomerate (recycle) 1 06 .24 F 1 2  1 ,868 
Coker Gasoline 1 69.54 F 1 3  1 ,852 
Hydrocracker Gasoline 1 30.94 F 27 3,772 
Alkyl ate 21 5.27 F 90 1 0,242 

I .  ASTM 90% DISTILLATION POINT 
Full Range Reformats 335.26 F 89 7,949 
Light Reformate 230.26 F 1 5  1 ,944 
Heavy Reformate 350.81 F 35 5,946 
Straight-Run Naphtha 208.29 F 64 6,452 
Natural Gasoline/Condensate 1 86.27 F 31 3,071 
Full Range Naphtha 362.36 F 63 4,956 
Light FCC Naphtha 272.53 F 42 6 ,589 
Heavy FCC Naphtha 386.72 F 39 6 ,031 
Pentane/Hexane lsomerate (once thru) 1 45.27 F 21 1 ,81 8 
Pentane/Hexane lsomerate (recycle) 1 32.37 F 1 2  1 ,868 
Coker Gasoline 227.69 F 1 3  1 ,852 
Hydrocracker Gasol ine 1 n.6o F 27 3,n2 
Alkyl ate 276.83 F 9 1  1 0 ,41 3 

NOTE: The sum of the responses are reported for each survey 
item except percentages, feed and product properties 
which are reported as weighted averages. 

* DATA WITH H ELD, TOO F EW R ESPONSES TO REPORT 
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SECTION I I  

REFI NERY FACI LITI ES --
CAPABI LITI ES AND UTI LIZATION,  FEEDSTOCKS, A N D  PRODUCT YIELD S  

ASSOCI ATED 
CRUDE OIL 

u .s.  U N ITS of # of CAPACITY 
RESPONSE MEAS U RE RESP (MB/CD) 

======== ====== - - - - ======== 

6.  REFI NERY'S SHORT-TERM CAPABI LITY TO PRODUCE SELECTED PRODUCTS 
MAXIM UM PRODUCTION OF: 
a. SUMM E R  MOTOR GASOLINE 6 ,773.01  M B/CD 1 1 2 1 1  ' 1 67 

if MAX MOTOR GASOLI NE ,  produce: 
1 .  Kerosene-Type Jet Fuel 1 ,307.05 M B/CD 89 9,962 
2 .  #2 Diesel/#2 Fuel O i l  2 ,392.20 M B/CD 1 1 0 1 1 , 1 1 0 
3 .  Residual Fuel Oi l  695.75 M B/CD 80 7,831 

b. WINTER KEROSENE-TYPE JET FUEL 1 ,691 .07 M B/CD 96 1 0 ,248 
if MAX KERO-JET, produce: 
1 .  Motor Gasol ine 5 ,91 2.40 M B/CD 98 1 0 ,578 
2.  #2 Diesel/#2 Fuel Oi l  2 ,364. 1 8  M B/CD 1 00 1 0,544 
3 .  Residual Fue l  Oi l  771 .70 M B/CD 77 7,800 

c. WINTER #2 D IESEU#2 FUEL OI L 2 ,971 .24 M B/CD 1 1 5 1 0,31 7 
if MAX #2 FUEL, produce: 
1 .  Motor Gasol ine 5 ,931 .04 M B/CD 1 06 1 0 ,248 
2 .  Kerosene-Type Jet Fuel 951 .50 M B/CD 73 8,364 
3.  Residual Fuel  Oi l  693.99 M B/CD 79 7,238 

7. EFFECTS OF RU NN ING 5% LESS CRUDE 
a. CHANG E  I N  REF INERY STOCK BALANCE 

1 .  Change in C rude Run (562 .83) M B/CD 1 22 1 1 ,257 
a. Gravity 31 .90 API 1 2 1 1 1 ,246 
b.  Sulfur 1 .08 wt. % 1 2 1 1 1 ,246 
c .  1 050 + Residua 1 5 .73 vol % 1 1 7 1 1 ,21 5 

2 .  Change in  Other Feeds 81 .34 M B/CD 71 8 , 1 1 9  
Change in  Production of: 
3 .  Motor Gasol ine ( 1 39 .49) M B/CD 99 9,529 
4. Kerosene-Type Jet Fuel (61 .28) M B/CD 64 7,391 
5 .  #2 Diesel/#2 Fuel Oi l  ( 1 26.56) M B/CD 1 1 0 1 0 ,374 
6. Residual Fuel Oil (42.27) M B/CD 66 5,976 
7. Other Products Sold (51 .56) M B/CD 1 04 9 ,6 1 6  

* DATA WIHTH HELD,  TOO FEW RESPONSES TO REPORT 
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SECTION I I  

REFINERY FACILITIES -
CAPABILITI ES AND UTILIZATION, FEEDSTOCKS, AND PRODUCT YIELDS 

ASSOCIATED 
CRUDE OIL 

u .s. UNITS of # of CAPACITY 
RESPONSE MEASU RE RESP (MBICD) 

--- ---------- --- -----

b. CHANGE IN P ROCESS UTILIZATION 
1 .  Catalytic Refonning (62.91 ) MB/CD 85 7,725 
2.  Alkylation (1 1 .51 ) MBICD 46 4,486 
3. Polymerization/Dimersol (1 .76) MBICD 1 7  1 ,386 
4.  Catalytic Cracking (55.94) MB/CD 53 4 ,306 
5 .  Hydrocracking (1 1 .83) MB/CD 1 0  1 ,501 
6. Coking (32.07) MB/CD 28 2 ,935 
7. Mid Distillate Hydrotreating (66.50) MBICD 56 6,913  
8.  Gas OiVCat Cracker Feed Hydrotreating (31 .30) MB/CD 1 6  1 ,943 

C.  CHANG E IN TOTAL OPERATING COSTS (406,61 2) $/CD 1 08 1 0,024 

8.  EFFECTS O F  RUNNING 5% MORE CRUDE 
a. CHANGE IN R EFINERY STOCK BALANCE 

1 .  Change in Crude Run 51 4.47 MB/CD 1 1 5  1 0,255 
a. Gravity 32.23 API 1 1 4 1 0 ,244 
b. SuHur 1 .1 7  wt .  o/o 1 1 4 1 0,244 
c. 1 050 + Residua 1 6.1 6 vol o/o 1 09 1 0,21 1 

2.  Change in Other Feeds (43.08) MB/CD 63 6 ,6 1 2  
Change i n  Production of: 
3.  Motor Gasoline 1 04.68 MB/CD 94 8,848 
4. Kerosene-Type Jet Fuel 45.57 MB/CD 57 6,597 
5. #2 DieseV#2 Fuel Oil 1 22.02 MB/CD 1 06 9,687 
6. Residual Fuel Oil 48.97 MBICD 61 5,827 
7. Other Products Sold 55.91 MB/CD 1 00 8,972 

b. CHANGE IN P ROCESS UTILIZATION 
1 .  Catalytic Refonning 47.06 MB/CD 76 7 ,007 
2. Alkylation 8.66 MB/CD 40 4 ,074 
3 .  Polymerization/Dimersol 1 .26 MB/CD 1 5  1 , 1 26 
4 . Catalytic Cracking 44.56 MB/CD 45 3,824 
5 .  Hydrocracking 8 .00 MB/CD 8 1 ,294 
6. Coking 22.09 MB/CD 21 2 , 1 00 
7. Mid Distillate Hydrotreating 62.74 MB/CD 50 6 ,352 
8. Gas OiVCat Cracker Feed Hydrotreating 1 9.99 MB/CD 1 5  1 ,725 

c .  CHANGE IN TOTAL OPERATING COSTS 336,259 $/CD 1 00 9 , 1 71 

* DATA WI HTH HELD ,  TOO FEW RESPONSES TO REPORT 
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SECTION I l l  

REFINERY EMISSION SOURCES AND CONTROLS 

u .s. MEAN 
RESPONSE RESPONSE 

----- --------- ----

1 .  PERCENT OF REFINERIES IN ATTAINMENT AREAS 
a. Ozone 49.0 NA 
b. Carbon Monoxide 75.9 NA 
c.  Particulates 80.7 NA 
d. Sulfur Dioxide 90.3 NA 
e .  Nitrogen Oxides 95.1  NA 

2. REDUNDANCY FOR U NPLANNED SHUTDOWNS OF SULFU R PLANTS IN 1 995 
a. Largest Sulfur Plant 5,879.7 52.5 
b. Largest Sulfur Tail Gas Plant 4,251 .8 51 .9 
c .  Largest FCCU FPCD, % of Capacity NA 76.3 
d. Refineries with FCCU FPCD 

Wet Scrubber 1 5.3 NA 
Electrostatic Precipitator 56.5 NA 
Baghouse 0.0 NA 
Cyclones 25.9 NA 
Other 2.4 NA 

3. REFINERIES WITH PRESSURE RELIEF VALVES (PRV's) IN 1 995 
1 0  or fewer 44.3 NA 
1 1 to 1 00 40.7 NA 
1 01 to 200 6.4 NA 
over 200 8.6 NA 

4. IN 1 995, CRUDE COLUMNS WITH PRV's RELEASING TO ATMOSPHERE 
a. Crude Columns 1 55.0 1 .2 
b.  Other Fractionators 91 0.0 7.0 

5. AVERAGE DAILY VOLUME OF TREATED WATER EFFLUENT IN 1 990 
a. Process Water 332.6 2.3 
b. Storm Water 97.5 0.9 

6. REFINERIES WITH H IGHEST LEVEL OF WASTE WATER TREATMENT IN 1 995 
Primary Waste Water Treatment 1 6.0 NA 
Secondary Waste Water Treatment 52.8 NA 
Tertiary Waste Water Treatment 31 .3 NA 

7. IN 1 995, LIKELIHOOD THAT RECEIVING BODY SEDIMENTS ARE AN ISSUE 
Highly Unlikely 1 9.9 NA 
Unlikely 20.5 NA 
Possible 23.3 NA 
Likely 1 5. 1  NA 
Highly Likely 21 .2 NA 

NA = NOT APPLICABLE 

UNITS OF # of 
MEASURE RESP 

====== ==== 

% 1 45 
% 1 45 
% 1 45 
% 1 45 
% 1 43 

LT/0 1 1 2 
LT/0 82 

% 83 

% 85 
% 85 
% 85 
% 85 
% 85 

% 1 40 
% 1 40 
% 1 40 
% 1 40 

# 1 34 
# 1 30 

MMG/D 1 43 
MMG/D 1 1 2 

% 1 44 
% 1 44 
% 1 44 

% 1 46 
% 1 46 
% 1 46 
% 1 46 
% 1 46 
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SECTION I l l  

REFINERY EMISSION SOURCES AND CONTROLS 

u.s. M EAN U NITS OF # of 
RESPONSE RESPONSE MEASURE RESP 

8. BY 1 995, STORMWATER SURGE CAPACITY 2,642.5 1 9.4 MMG/D 1 36 

9. STORMWATER SURGE CAPACITY NEEDED 
FOR 1 0-YEAR, 24-HOUR STORM 2,937.9 23.3 MMG/D 1 26 

1 0. By 1 995, PROCESS WASTE WATER SEGREGATED FROM STORMWATER 
<25 percent 35.9 NA % 1 45 
26 to 50 parent 1 1 .0 NA % 1 45 
51 to 75 percent 1 0.3 NA % 1 45 
over 75 percent 42 .8 NA % 1 45 

1 1 .  By 1 995, PROCESS WASTE WATER PIPING ABOVE GROUND 
<25 percent 71 .0 NA % 1 45 
26 to 50 parent 1 2.4 NA % 1 45 
51  to 75 percent 7.6 NA % 1 45 
over 75 percent 9.0 NA % 1 45 

1 2. By 1 995, LIN EAR FEET OF BELOW GROUND SEWER SYSTEM PIPING 
1 0,000 or fewer linear feet 27.1  NA % 1 40 
1 0,001 to 50,000 linear feet 44.3 NA % 1 40 
50,001 to 1 00 ,000 linear feet 1 2. 1  NA % 1 40 
1 00,001 to 500,000 linear feet 1 2.1  NA % 1 40 
over 500,000 linear feet 4.3 NA % 1 40 

1 3 . By 1 995, LINEAR FEET OF BELOW GROUND HYDROCARBON SYSTEM PIP ING 
1 0,000 or fewer linear feet 45.7 NA % 1 40 
1 0,001 to 50,000 linear feet 36.4 NA % 1 40 
50,001 to 1 00,000 linear feet 13 .6 NA % 1 40 
1 00,001 to 500,000 linear feet 2.1 NA % 1 40 
over 500,000 linear feet 2.1 NA % 1 40 

1 4 .  MTR SURFACE IMPOUNDMENTS TO B E  M ODIFIED UNDER RCRA 
a. Acreage upgraded to MTR after 1 995 449.0 1 6.0 acres 28 
b. Replaced by tanks by 1 995 839.8 1 6.5 MMGal 5 1 
c. Acreage closed and not replaced by 1 995 550.0 1 3.8 acres 40 

1 5 . REFINERIES W/ RCRA "B" APPLICATIONS 44.8 NA % 1 43 
a. Non-hazardous SWMU's inactive after 1 995 54,344.7 1 ,006.2 MCuYd 40 
b.  Hazardous SWMU's inactive after 1 995 21 ,639.7 441 .6 MCuYd 49 
c .  Hazardous Waste Cleaned up by 1 995 NA 52.5 % 40 

NA = NOT APPLICABLE 
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SECTION I l l  

REFI N E RY E M I SSION SOU RCES AN D CONTROLS 

U . S .  MEAN U N ITS OF # of 
RESPONSE RESPONSE M EASU RE RESP 

===== = =  ======= ======= ======= 
1 6. REFINERIES HAVING ACTIVE 

SWMU's by 1 995 49.4 NA % 79 

1 7. ACTIVE SWMU's in 1 995 
a .  Hazardous Waste 

1 .  Waste Volumes 540 . 1  36 .0 MCuYd 1 5  

2. Waste Capacity 1 ,0 1 6 .8 72 .6 MCuYd 1 4  

3 .  Remaining Waste Capacity 434.2 33 .4 MCuYd 1 3  

b .  Non-hazardous Waste 
1 .  Waste Volumes 2,952 .9  1 01 .8 MCuYd 29 
2. Waste Capacity 6 ,720 .3 224 .0 MCuYd 30 

3.  Remaining Waste Capacity 2,986 .3 1 1 9.0 MCuYd 25 

1 8. HYD ROCARBON-CONTAM INATED SOI L  THAT REQ U I RES 
REMED IATION AFTE R 1 995 34 ,801 .5 424 .4 MCuYd 82 

1 9. G ROUND WATE R MONITO R I N G  SYSTEM I N  1 995 
None 1 2 . 1  NA 0/o 1 4 1  

Perimeter 64.5 NA % 1 4 1  

Groups o f  SWMU's 40 .4 NA 0/o 1 4 1  

Individual SWMU's 51 .8 NA 0/o 1 4 1  

20. HYD ROCARBON/GROUND WATE R RECOVERY SYSTEMS IN 1 995 

None 25 .7 NA % 1 40 

Perimeter 45 .0 N A  o;o 1 40 

Barrier 37 . 1  NA % 1 40 

Groups of SWMU's 26.4 N A  0/o 1 40 

Individual SWMU's 34.3 NA 0/o 1 40 

21 . TANKS AVAILABLE FOR HYDROCARBON SERVICE IN 1 995 

a. Light Hydrocarbons 
Number 6,069 .0 42.7 # 1 42 
Capacity 423 .0 3 . 1  MMB 1 37 

Percent Equipped with Leak Detection N A  1 9 .5 0/o 1 39 

Percent Equipped with Double Seals N A  67 . 1 0/o 1 38 

a .  Heavy H ydrocarbons 
Number 9 ,674 .0 68 . 1  # 1 42 

Capacity 369 .6 2.7 MMB 1 39 

Percent Equipped with Leak Detection NA 1 4 .2 0/o 1 40 

22. AGE OF TAN KS I N  1 995 
a.  Less Than 4 0  Years 

Number 7 , 9 1 4 . 0  56 .5 # 1 40 

Capacity 469.7 3 .5  MMB 1 36 
b .  4 0  Years o r  More 

N umber 7 ,346 .0 56.9 # 1 29 
Capacity 337 .5 3.4 MMB 99 

NA = N OT APPLICABLE 
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SECTION IV 

ECONOMIC  IMPACTS OF ENVI RONMENTAL REGU LATIONS ON REF INERIES 

u.s .  M EAN U N ITS OF # of 
RESPONSE RESPONSE MEASURE RESP 

======= ------- ======= ======= -------
1 .  H ISTORICAL ENVI RONMENTAL EXPENDITURES ( 1 986 THRU 1 990) 

a. Air-Related C osts 
0 & M -- 1 986 775. 1  9 .6  $MM 8 1  
Capital - - 1 986 238.0 4.4 $MM 54 
0 & M -- 1 987 272 .6 7.0 $MM 39 
Capital -- 1 987 229 . 1  7.9 $MM 29 
0 & M -- 1 988 823. 1  8 .4 $MM 98 
Capital -- 1 988 1 86.9 2 .6  $MM 71 
0 & M -- 1 989 986.3 9.5 $MM 1 04 
Capital -- 1 989 1 39.5 1 .8 $MM 77 
0 & M -- 1 990 1 ' 1 1 1 .5 1 0 . 1  $MM 1 1 0 
Capital -- 1 990 398.9 4.2 $MM 95 

b. Water- Related Costs 
0 & M -- 1 986 376.8 4.2 $MM 89 
Capital -- 1 986 77 . 1  1 .6 $MM 49 
0 & M -- 1 987 1 1 3.7 2 .5  $MM 45 
Capital -- 1 987 42 .5 1 .3 $MM 32 
0 & M -- 1 988 408.4 4.0 $MM 1 02 
Capital -- 1 988 1 66.3 2 .7 $MM 61 
0 & M -- 1 989 504.2 4.7 $MM 1 07 
Capital -- 1 989 1 90.5 2 .4 $MM 80 
0 & M -- 1 990 585.5 5 . 1  $MM 1 1 5 
Cap1tal -- 1 990 376.3 3 .9 $MM 96 

c Haza rdous/Non-Hazardous Sol id Waste-Related Costs 
0 & M -- 1 986 96 . 1  1 .2 $MM 80 
Capital -- 1 986 1 7 .5 0 .5  $MM 38 
0 & M -- 1 987 44.2 1 .0 $MM 43 
Capital  -- 1 987 1 5 .7 0.7 $MM 21  
0 & M -- 1 988 1 67.6 1 .7 $MM 96 
Capital -- 1 988 1 40.9 2 .3 $MM 61 
0 & M -- 1 989 309.9 3 .0 $MM 1 04 
Capital -- 1 989 81 .0 1 .6 $MM 52 
0 & M -- 1 990 482 .7 4 .5  $MM 1 07 
Capital -- 1 990 87 .6 1 .3 $MM 68 

TOTAL E nvironmental Expenditures 
0 & M -- 1 986 1 ,248.0 1 3 .9 $MM 90 
Capital -- 1 986 332 .6 4.8 $MM 69 
0 & M -- 1 987 430.5 9 .2  $MM 89 
Capital -- 1 987 287 .3 7.6 $MM 38 
0 & M -- 1 988 1 ,399 . 1  1 3 .3  $MM 1 05 
Capital -- 1 988 494. 1 5 .6 $MM 88 
0 & M -- 1 989 1 ,800.4 1 6 . 1  $MM 1 1 2 
Capital -- 1 989 41 1 .0 4.2 $MM 99 
0 & M -- 1 990 2 , 1 79.7 1 8 .8  $MM 1 1 6 
Capital -- 1 990 862 .8 7 .8  $MM 1 1 0 
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SECTION IV 

ECONOMIC I MPACTS OF ENVI RONMENTAL REG U LATIO NS ON REF I NER I ES 

u .s. MEAN U N ITS OF # of 
RESPONSE RESPONSE MEASU R E  RESP 

------- ------- ======= ======= ------- -------
d.  Percent of  Total 0 & M Expenses that I nclude Operati ng U nit Costs 

0 & M -- 1 986 70.8 NA % 50 
0 & M -- 1 987 69.7 NA % 28 
0 & M -- 1 988 57. 1 NA % 52 
0 & M -- 1 989 56.3 NA % 55 
0 & M -- 1 990 59.7 NA % 60 

2. PROJECTED E NVIRONMENTAL EXPEND ITURES ( 1 991  THRU 1 995) 
a. Air-Related Costs 

0 & M -- 1 995 1 ,5 1 1 .5 1 2 .7 $MM 1 1 9 
One-Time -- 1 991 - 1 995 784.2 9.0 $MM 87 
Capital -- 1 99 1 - 1 995 5 ,556.8 46.7 $MM 1 1 9 

b .  Water-Related Costs 
0 & M -- 1 995 688.9 5 .9 $MM 1 1 7 
One-Time -- 1 991 - 1 995 435. 1 5 .2 $MM 83 
Capital -- 1 99 1 - 1 995 2 ,230.9 1 9.9 $MM 1 1 2 

c. H azardous/Non-Hazardous Solid Waste-Related Costs 
O & M -- 1 995 582.7 5.0 $MM 1 1 7 
One-Time -- 1 991 - 1 995 1 ,435 . 1  1 2 .6 $MM 1 1 4 
Capital -- 1 991 - 1 995 923.7 8.6 $MM 1 08 

d. Reformulated Fuels-Related Costs 
0 & M -- 1 995 1 ' 1 54.3 1 2 .2 $MM 95 
One-Time -- 1 991 - 1 995 1 ,290.0 1 9.8 $MM 65 
Capital -- 1 99 1 - 1 995 1 0,970.3 1 01 .6 $MM 1 08 

e. P rocess Safety-Related Costs 
0 & M -- 1 995 1 44.3 1 .6 $MM 88 
One-Time -- 1 991 - 1 995 346.2 4.3 $MM 81 
Capital -- 1 991 - 1 995 1 ,005 .3  1 0.0  $MM 1 0 1 

TOTAL Environmental Expenditu res 
0 & M -- 1 995 4,081 .7  33.5 $MM 1 22 
One-Time -- 1 991 - 1 995 4,290 .6  36.4 $MM 1 1 8 
Capital -- 1 99 1 - 1 995 20,687.0 1 65 .5 $MM 1 25 

3.  COSTS I N  QUESTION #2 THAT ARE DUE TO REG U LATORY REQU I REMENTS 
a. Ai r-Related Expenditu res 

( 1 ) CAAA of 1 990 
0 & M -- 1 995 2 1 4 .8  2.4 $MM 89 
One-Time -- 1 991 - 1 995 1 1 2 .9 1 .7 $MM 67 
Capital -- 1 99 1 - 1 995 1 , 1 34.8  1 2 .8 $MM 89 

(2} Benxzene Waste N ESHAP 
0 &  M -- 1 995 1 45 .6  2.0 $MM 72 
One-Time -- 1 991 - 1 995 95 .8  1 .5 $MM 64 
Capital -- 1 99 1 - 1 995 1 ,576 .6  20.0 $MM 79 
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SECTION IV 

ECONOMIC I M PACTS OF ENVIRO N MENTAL REG ULATION S ON REFIN ERIES 

u.s .  
RESPONSE 

= == = = == 

(3) Local Ai r District Requ i rements 
0 & M -- 1 995 3 1 4. 0  
One-Time -- 1 99 1 - 1 995 456.2 
Capital -- 1 99 1 - 1 995 1 ,875.6 

b .  Water-Related Expenditu res 
( 1 )  CWA Wate r Qual ity Standards/N PDES 

0 & M -- 1 995 335.8 
One-Time -- 1 99 1 - 1 995 1 64. 7  
Capital -- 1 99 1 - 1 995 1 ,030 .5  

c .  Sol id  Waste-Related Expenditu res 
( 1 )  Waste Treatment, Recycle , and Disposal 

0 & M -- 1 995 322. 0  
One-Time -- 1 991 - 1 995 21 7. 1 
Capital  -- 1 99 1 - 1 995 427.4 

(2) RCRA Faci l ity Closures 
0 & M -- 1 995 22 .4 
One-Time -- 1 991 -1 995 230.0 
Capital  -- 1 99 1 - 1 995 1 36 .9  

(3 )  Correct ive Act ions and Remediation 
0 & M -- 1 995 1 00 .2 
One-T1me -- 1 99 1 - 1 995 799 .8  
Cap1ta l  - - 1 99 1 - 1 995 2 1 4.9 

d .  Reformulated-Fue ls-Related Expenditu res 
( 1 )  Low-Su l fur  Diesel 

0 & M -- 1 995 240 .9  
One-Time - - 1 99 1 - 1 995 553.0 
Capita l  -- 1 99 1 - 1 995 3 , 1 64. 7  

(2) Oxygenated Gasol ine (OG) 
0 & M -- 1 995 1 62 . 3  
One-Time -- 1 99 1 - 1 995 1 63 . 3 
Capi tal -- 1 99 1 - 1 995 1 ,7 1 0 .4 

(3)  Reformulated Gasol ine ( RFG) 
0 & M -- 1 995 526.8  
One-Time -- 1 99 1 - 1 995 456 .6  
Capital - - 1 99 1 - 1 995 3 ,979 .3  

(4) State & Local Regulat ions 
0 & M -- 1 995 1 74. 9 
One-Time -- 1 99 1 - 1 995 84 . 1 
Capital -- 1 99 1 - 1 995 1 ,9 1 4. 7  

MEAN U N ITS OF # of 
RESPONSE M EASURE RESP 

- - - - - - -- - -- - - -

5 .2 
1 0 .6  
30 .7  

3.6 
2.5 

1 1 .8 

3.2 
2 .7  
5.0 

0.7 
4.2 
4.6 

1 .4 
9 .4 
3.2 

3.2 
1 0 .4 
37.2 

3 .0 
4 .0 

29 .0 

7 .7  
1 0 . 1  
52 .4 

1 1 .7  
1 0 .5 

1 1 9 .7 

- - - - - - - --- - - -· - - - - - - - - - - - - - -

$MM 60 
$MM 43 
$MM 61 

$MM 94 
$MM 65 
$MM 87 

$MM 1 00 
$MM 79 
$MM 86 

$MM 34 
$MM 55 
$MM 30 

$MM 74 
$MM 85 
$MM 67 

$MM 75 
$MM 53 
$MM 85 

$MM 54 
$MM 41 
$MM 59 

$MM 68 
$MM 45 
$MM 76 

$MM 1 5  
$MM 8 
$MM 1 6 
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SECTION IV  

ECONOM I C  I MPACTS OF E NVI RONMENTAL REGULATI ONS ON REFI N E R I ES 

U.S.  M EAN U N ITS OF # of 
RESPONSE RESPONSE M EASU RE RESP 

======= ======= ======= ======: 

4. N EW OR REVAMPED REFI N ERY PROCESS EQU I P M E NT AS A RESULT OF 
ENV I RONMENTAL REGULATIONS -- I N  SERVICE BY 1 /1 /1 996 

a. Atmospheric Crude Oi l Disti l lation 
Capital Expenditures 98.45 1 4.06 $MM 7 
Months to Obtain Perm it NA 1 0.8  Months 5 
Appl ication to Start-Up NA 22.8 Months 4 

b .  Vacuum Crude Oi l  Disti l lation 
Capital Expenditures 74.80 1 4.96 $MM 5 
Months to Obtain  Perm it NA 8 .8 Months 4 
Application to Start-Up NA 2 1 .8  Months 4 

c.  Solvent Deasphalting 
Capital Expenditures 0.00 0 .00 $MM 0 
Months to Obtain Perm it NA 0 .00 Months 0 
Appl ication to Start-U p NA 0.00 Months 0 

d .  Hydrotreating 
Capital Expenditures 2,852 .20 37.53 $MM 76 
Months to Obtain Perm it NA 8.2 Months 7 1  
Application to Start-Up NA 22.4  Months 67 

e .  Aromatics Saturation 
Capital Expenditures 1 92.00 27.43 $MM 7 
Months to Obtain Perm it NA 1 1 .3 Months 6 
Appl ication to Start-U p NA 23.2 Months 6 

f. Delayed Coking 
Capital Expenditures 1 1 . 54 2 .3 1  $ M M  5 
Months to Obtain Perm it NA 6 .7  Months 3 
Appl ication to Start-U p NA 1 4. 7  Months 3 

g . Fluid Coking and Flexicok ing 
Capital Expenditures 0.00 0 .00 $MM 0 
Months to Obtain Perm it NA 0 .00 Months 0 
Appl ication to Start-Up NA 0.00 Months 0 

h .  Visbreaking/The rmal C racking 
Capital Expenditures 0 .00 0 .00 $MM 0 
Months to Obtain Perm it NA 0 .00 Months 0 
Appl ication to Start-Up NA 0.00 Months 0 

i .  Catalytic Cracking 
Capital Expenditu res 435.94 1 6 . 77 $MM 26 
Months to Obtain  Perm it NA 1 0 . 5  Months 24 
Appl ication to Start-U p NA 22.8  Months 2 1  

j .  Hydro cracking 
Capital Expenditures 380.90 43. 32 $MM 9 
Months to Obtai n  Perm it NA 8 .2  Months 1 0  
Appl ication to Start-U p NA 22. 0  Months 9 
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SECTION IV 

ECONOMIC I MPACTS OF ENVI RONMENTAL REGU LATIONS O N  REF I N ER IES 

u . s .  MEAN U NITS OF # of 
RESPONSE RESPONSE M EAS U RE RESP 

======= ======= ======= ======= 

k.  Catalytic Reforming 
Capital Expenditures 348.77 1 9 .38 $MM 1 8  
Months to Obtain Permit NA 9.6 Months 1 6  
Application to Start-Up NA 1 9.8 Months 1 2  

I .  I somerization 
Capital Expenditures 543 .35 22.64 $MM 24 
Months to Obtain Permit NA 1 0.5 Months 22 
Appl ication to Start-Up NA 24.7 Months 20 

m . Alkylation 
Capital Expenditures 95 1 .95 39.66 $MM 24 

Months to Obtain Permit NA 1 0 .7 Months 20 
Appl ication to Start-Up NA 24.7 Months 1 9  

n .  Polymerization/Dimersol 
Capital Expenditures 0.00 0.00 $MM 0 

Months to Obtain Permit NA 0.00 Months 0 

Appl ication to Start-Up NA 0.00 Months 0 

0 .  Oxygenate Production 
Capital Expenditures 1 ,784.65 45.76 $MM 39 

Months to Obtain Permit NA 9.2 Months 39 

Application to Start-Up NA 2 1 .6 Months 36 

p . Aromatics Extraction 
Capital Expenditures 8 1 .50 20.38 $MM 4 

Months to Obtain Permit NA 9.0 Months 4 

Appl ication to Start-Up NA 1 5 .4 Months 3 

q .  Toluene Dealkylation 
Capital Expenditures 0.00 0.00 $MM 0 

Months to Obtain Permit NA 0.00 Months 0 

Appl ication to Start-Up NA 0.00 Months 0 

r .  Hydrogen Manufacturing 
Capital Expenditures 635 .00 39.69 $MM 1 6  
Months to Obtain Permit NA 1 0 .3 Months 1 7  

Appl ication to Start-Up NA 25.3 Months 1 6 
s .  Hydrogen Purification 

Capital Expenditures 63.20 1 5.80 $MM 4 

Months to Obtain Permit NA 7.4 Months 5 

Appl ication to Start-Up NA 2 1 .0 Months 4 

t .  Secondary Gasol ine Fractionation 
Capital Expenditures 56 1 . 1 6 1 8 . 1 0 $MM 31 

Months to Obtain Permit NA 9.7 Months 27 

Appl ication to Start-Up NA 22.7 Months 23 
u .  Sulfur Recovery 

Capital Expenditures 662.80 1 5 .78 $MM 42 

Months to Obtain Permit NA 6.9 Months 37 

Application to Start-Up NA 2 1 .4 Months 33 
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SECTION IV 

ECONOMIC I MPACTS O F  ENVI RONMENTAL R EGULATIONS ON REFINERIES 

u.s. M EAN UNITS OF # of 
RESPONSE RESPONSE MEASURE RESP 

----- ---- - ----- -------- ---- ---- -----

v. Waste Water Treatment 
Capital Expenditures 1 ,440.69 22.87 $MM 63 

Months to Obtain Permit NA 7.8 Months 56 

Application to Start-Up NA 1 9.0 Months 50 

w. Off-Site Facilities 
Capital Expenditures 1 ,735 . 14  26.69 $MM 65 

Months to Obtain Permit NA 8.1  Months 54 
Application to Start-Up NA 21 .6 Months 44 

TOTALS FOR ALL U NITS 
Capital Expenditures 1 2,854.04 27.64 $MM 1 1 4 
Months to Obtain Permit NA 8.8 Months 1 09 
Application to Start-Up NA 21 .9 Months 1 04 

5.  PROCESS HAZARDS ANAYLSES (PHA) COMPLETED 
ON REFINERY PROCESS EQUIPMENT 

a.  Atmospheric Crude Oil Distillation 
Percent of Units with PHA Completed NA 31 .4 o/o 1 2  
Expenditures for RESOLVED PHA's 1 . 1 5 0 .1 4 $MM 8 
Budgeted for remaining PHAs 2.50 0.31 $MM 8 

b. Vacuum Crude Oil  Disti llation 
Percent of Units with PHA Completed NA 33.7 o/o 1 0  
Expenditures for RESOLVED PHA's 0.74 0. 1 5  $MM 5 
Budgeted for remaining PHAs 2.00 0.33 $MM 6 

c.  Solvent Deasphalting 
Percent of Units with PHA Completed NA 0.0 % 0 
Expenditures for R ESOLVED PHA's 0.00 0.00 $MM 0 
Budgeted for remaining PHAs 0.00 0.00 $MM 0 

d. Hydrotreating 
Percent of Units with PHA Completed NA 27.3 % 22 
Expenditures for RESOLVED PHA's 4.87 0.30 $MM 1 6  
Budgeted for remaining PHAs 48.06 3.00 $MM .1 6 

e. Aromatics Saturation 
Percent of Units with PHA Completed NA 0.0 % 0 
Expenditures for R ESOLVED PHA's 0.00 0.00 $MM 0 
Budgeted for remaining PHAs 0.00 0.00 $MM 0 

f. Delayed Coking 
Percent of Units with P HA Completed NA 59.5 o/o 8 
Expenditures for RESOLVED PHA's 1 .39 0.28 $MM 5 
Budgeted for remaining PHAs 7.72 1 .29 $MM 6 

N A  = NOT APPLICABLE 
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SECTION IV 

ECONOMIC IMPACTS OF ENVI RONMENTAL REGULATIONS ON REFINERIES 

u.s. MEAN UNITS OF # of 
RESPONSE RESPONSE MEASURE RESP 

----- --- -- ------- --- ---

g. Fluid Coking and Flexicoking 
Percent of Units with PHA Completed NA 0.0 % 0 
Expenditures for R ESOLVED PHA's 0.00 0.00 SMM 0 
Budgeted for remaining PHAs 0.00 0.00 $MM 0 

h. Visbreaking/Thermal Cracking 
Percent of Units with PHA Completed NA 0.0 % 0 
Expenditures for R ESOLVED PHA's 0.00 0.00 - SMM 0 
Budgeted for remaining PHAs 0.00 0.00 $MM 0 

i .  Catalytic Cracking 
Percent of Units with PHA Completed NA 41 .5  % 1 0 
Expenditures for R ESOLVED PHA's 3.24 0.41 $MM 8 
Budgeted for remaining PHAs 3.52 0.50 $MM 7 

j .  Hydrocracking 
Percent of Units with PHA Completed NA 36.6 % 1 5  
Expenditures for RESOLVED PHA's 3.37 0.26 SMM 1 3 
Budgeted for remaining PHAs 5.84 0.49 SMM 1 2  

k. Catalytic Reforming 
Percent of Units with PHA Completed NA 36.8 % 1 9  
Expenditures for RESOLVED PHA's 2.22 0 . 1 7 $MM 1 3 
Budgeted for remaining PHAs 8.58 0.61 SMM 1 4  

I .  Isomerization 
Percent of Units with PHA Completed NA 61 .8 % 5 
Expenditures for RESOLVED PHA's 0.80 0.20 $MM 4 
Budgeted for remaining PHAs * * SMM * 

m. Alkylation 
Percent of Units with PHA Completed NA 44.3 % 4 1  
Expenditures for RESOLVED PHA's 69.58 1 .83 SMM 38 
Budgeted for remaining PHAs 1 55 .1 5 4.31 SMM 36 

n. Polymerization/Dimersol 
Percent of Units with PHA Completed NA 28.0 % 4 
Expenditures for RESOLVED PHA's 0.50 0. 1 3  $MM 4 
Budgeted for remaining PHAs 9.24 2.31 $MM 4 

0.  Oxygenate Production 
Percent of Units with PHA Completed NA 96.0 % 5 
Expenditures for R ESOLVED PHA's 0.30 0.06 $MM 5 
Budgeted for remaining PHAs * * $MM * 

p. Aromatics Extraction 
Percent of Units with PHA Completed NA 0.0 % 0 
Expenditures for RESOLVED PHA's 0.00 0.00 $MM 0 
Budgeted for remaining PHAs 0.00 0.00 $MM 0 

NA = NOT APPLICABLE 
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S ECTION IV 

ECONOM IC IMPACTS OF ENVI RONMENTAL REGULATIONS ON REFINERIES 

u.s. M EAN UNITS OF # of 
RESPONSE RESPONSE M EASUR E  RESP 

---- ----- ----- ·--------- ---- ----- -----

q .  Toluene D e  alkylation 
Percent of Units with PHA Completed NA 0.0 % 0 
Expenditures for RESOLVED PHA's 0.00 0.00 $MM 0 
Budgeted for remaining PHAs 0.00 0.00 $MM 0 

r. Hydrogen Manufacturing 
Percent of Units with PHA Completed NA 27.5 % 6 
Expenditures for RESOLVED PHA's 0.46 0. 1 2  $MM 4 
Budgeted for remaining PHAs 0.94 0.24 $MM 4 

s. Hydrogen Purification 
Percent of Units with PHA Completed NA 0.0 % 0 
Expenditures for RESOLVED PHA's 0.00 0.00 $MM 0 
Budgeted for remaining PHAs 0.00 0.00 $MM 0 

t. Secondary Gasoline Fractionation 
Percent of Units with PHA Completed NA 29.3 % 7 
Expenditures for RESOLVED PHA's 0.70 0.1 4 $MM 5 
Budgeted for remaining PHAs 2.60 0.52 $MM 5 

u . Sulfur Recovery 
Percent of Units with PHA Completed NA 44.8 % 27 
Expenditures for RESOLVED PHA's 5.63 0.28 $MM 20 
Budgeted for remaining PHAs 30.74 1 .54 $MM 20 

v .  Waste Water Treatment 
Percent of Units with PHA Completed NA 46.0 % 5 
Expenditures for RESOLVED PHA's 0.1 6  0.04 $MM 4 
Budgeted for remaining PHAs 0.34 0.09 $MM 4 

w. Off-Site Facilities 
Percent of Units with PHA Completed NA 39.9 % 27 
Expenditures for RESOLVED PHA's 1 5.60 0.74 $MM 21 
Budgeted for remaining PHAs 39.35 1 .87 $MM 21 

TOTALS FOR ALL UNITS 
Percent of Units with PHA Completed NA 40.6 % 64 
Expenditures for RESOLVED PHA's 1 1 0.71 ** 0.64 $MM 57 
Budgeted for remaining PHAs 1 55.00 ** 2.05 $MM 54 

NA = N OT APPLICABLE 
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SECTION V 

D ISTRI BUTION AND TRANSPORT MODE OF PRODUCTS FROM REFI NER IES 

u .s.  UN ITS of # of 
R ES PONSE MEASURE RESP 

- - - - - - - - - - - - - -- - - - -- - - ------ ----

1 .  VOLUM E  AND MODE OF PRODUCT MOVED I N  1 990 
Finished Motor G asol ine 

Pipeline 4,760.90 MB/CD 1 05 
Tanker 273 .60 MB/CD 20 
Barge 735 .70 MB/CD 5 1  
Rail 1 4 .70 MB/CD 5 
Truck 903.40 MB/CD 96 

Motor Gasol ine Subgrades 
Pipel ine 29.40 MB/CD 7 
Tanker * MB/CD * 

Barge 25 .90 MB/CD 5 
Rail 0 .00 MB/CD 0 
Truck 1 5 .50 MB/CD 8 

#2 Diesel Fuel/#2 Fuel Oi l  
Pipel ine 1 ,652 .90 MB/CD 1 08 
Tanker 1 1 5 .40 MB/CD 1 9  
Barge 388.70 MB/CD 54 
Rail 1 5 .60 MB/CD 1 2  
Truck 348 .30 MB/CD 1 00 

Kerosene-Type Jet Fuel 
Pipeline 1 ,002 .00 MB/CD 93 
Tanker 81 .80 MB/CD 1 9  
Barge 1 1 6 .00 MB/CD 34 
Rail 1 6.90 MB/CD 4 
Truck 66.90 MB/CD 70 

2. PERCENT OF GASOLI NE I N  1 995 THAT WILL B E  
D ISTRI BUTED T O  NON-REQU I R E D  AREAS 

Oxygenated Gasol ine 4 .30 % 29 
Reformulated Gasol ine 4.60 % 39 

3 .  PERCENT OF DI ESEL FUEL IN  1 995 THAT WI LL BE 
D ISTRI BUTED TO NON-REQU IRED AREAS 

Federal or California Diesel 1 8.80 % 67 

* DATA WITHH E LD ,  TOO FEW RESPONSES TO REPORT 
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SECTION VI  

CORPORATE SUPPLY/D I STRI BUTI ON OF OXYGENATES AN D BLENDERS IN 1 995 

u . s .  U N ITS of # of 
RESPO N S E  M EASURE RESP 

- - - - - - - - ------- - - - - - - - - - - - - - ----

1 .  REFI N ERY BLEN D I NG OF OXYGENATES I N  1 995 
Ethers 359 ,6 1 6 .90 B/CD 46 
Alcohols 9,732 .50 B/CD 71 

2. SOU RCES OF REFI NERY- BLEN DED OXYGENATES IN 1 995 
Ethers by Region 

1 ,  2 and 3 1 5 , 800 .00 B/CD 5 
4, 5,  6 and 7 2 1 , 380 .80 B/CD 1 0 
8 1 94,750.80 B/CD 36 
9 * B/CD * 

1 0, 1 1  , 1 2  and 1 3  9,740 .00 B/CD 4 
North Europe * B/CD * 

Mediterranean 0 .00 B/CD 0 
M iddle East 23, 1 00 . 00 B/CD 5 
Far East 

* B/CD * 

Western Hemisphere 1 6 , 500 .00 B/CD 4 
Western Canada 1 6, 1 27 .00 B/CD 6 
Eastern Canada 0 .00 B/CD 0 
Unknown Sources 57, 8 1 1 .00 B/CD 1 6  

Total 360,4 1 6 .60 B/CD 46 

Alcohols by Region 
1 ,  2 ,  3, and 4 0 . 00 B/CD 0 
5, 6,  and 7 6 ,664 .90 B/CD 58 
8 1 ,760 . 1 0 B/CD 7 
9 24.40 B/CD 4 
1 0 ,  1 1 ,  1 2  and 1 3  307.00 B/CD 3 
North E u rope 0 .00 B/CD 0 
Middle East 

* B/CD * 

Far East 0 .00 B/CD 0 
Western Hemisphere 250 .50 B/CD 3 
Western Canada 0 .00 B/CD 0 
Eastern Canada 0 .00 B/CD 0 
Unknown Sou rces 1 63.00 B/CD 3 

Total 9, 1 69.90 B/CD 66 

* DATA WITH H ELD,  TOO FEW RESPONSES TO R E PORT 
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SECTION VI I 

ISSUES CONCERN ING TERM INALS FOR TERMINAL OPERATORS 

u .s. 
RES PONSE 

========= 

M EAN UNITS OF 
RESPONSE M EASURE 
========= ========= 

# of 
RESP 

- - - --

1 .  TERM INAL THROUGH PUTS, STORAGE CAPACITY AND PRODUCT SEGREGATIONS 
Total Throughput in 1 990 

Region 1 482.7 30.4 MBICD 1 6  
Region 2 5,463.2 2 1 0 . 1  MBICD 26 
Region 3 2 , 1 28.6 81 .9 MBICD 26 
Region 4 323.9 1 4 .6 MBICD 1 6  
Region 5 2, 1 98. 1 66 .6 MBICD 33 
Region 6 404.9 27.0 MBICD 1 5  
Region 7 739.2 37 MBICD 20 
Region 8 5344.6 1 44.4 MBICD 37 
Region 9 21 5.3 21 .5 MBICD 1 0  
Region 1 0  522 . 1  43.5 MBICD 1 2  
Region 1 1  656.8 73 .0 MBICD 9 
Region 1 2  21 91 .9 1 68 .6  MBICD 1 3  
Region 1 3  1 59.6 1 2 .3 MBICD 1 3  

1 990 Motor Gasoline Segregations MAXIMUM M EAN 
Region 1 4.7 3.7 # 1 0  
Region 2 5 .0 3.2 # 1 7  
Region 3 4 .0  3 .2 # 21 
Region 4 4 .0 2.9 # 1 5  
Region 5 5.7 3.4 # 30 
Region 6 3 .0 2 .5 # 1 2  
Region 7 3.7 2 .9 # 20 
Region 8 8 .7  3 .9 # 31 
Region 9 5 .0 3 .7 # 9 
Region 1 0  3 .3  3 .0  # 1 1  
Region 1 1  4 .0  3 .3  # 7 
Region 1 2  7 .7 4 .3 # 1 1  
Region 1 3  3 .7 2 .9  # 1 1  

1 990 #2 Diesel Fuel/ #2 Fuel Oi l  Segregations 
Region 1 2 . 0  1 .4 # 1 6  
Region 2 2.3 1 .5 # 25 
Region 3 2 .0 1 . 1 # 25 
Region 4 2 .0  1 .2 # 1 6  
Region 5 2 .3 1 .3 # 33 
Region 6 2.7 1 .5 # 1 5  
Region 7 2 .0 1 .5 # 20 
Region 8 4 .7 1 .6 # 37 
Region 9 2 .3 1 .4 # 9 
Region 1 0  2 .0 1 .3 # 1 2  
Region 1 1  1 .7 1 .3 # 7 
Region 1 2  3 .3 1 .9 # 1 1  
Region 1 3  2 .3 1 .5 # 1 3  

NA=NOT APPLICABLE 
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SECTION VI I 

I SSUES CONCERNING TERMINALS FOR TERMINAL OPERATORS 

u.s.  
RESPONSE 

-----------------

MEAN UNITS OF 
RESPONSE M EASUR E  
--------- ------------------ ---------

1 990 Aviation Gasol ine, Jet Fuel , Kerosene/#1  Fuel Oil Segregations 
Region 1 2.3 1 .3 # 
Region 2 2.0 1 .2 # 
Region 3 2.3 1 .3 # 
Region 4 2.0 1 .3 # 
Region 5 3 .0 1 .5 # 
Region 6 1 .7 1 .2 # 
Region 7 3 .0 1 .6 # 
Region 8 4.7 1 .9 # 
Region 9 2.7 1 .6 # 
Region 1 0  2.3 1 .6 # 
Region 1 1  2 .7 1 .9 # 
Region 1 2  3 .0 2 .3 # 
Region 1 3  3 .7 2.6 # 

1 995 Anticipated Motor Gasol ine Segregations 
Region 1 6.3 4.6 # 
Region 2 7.0 3.8 # 
Region 3 5.3 3.5 # 
Region 4 5.0 3.5 # 
Region 5 6.7 4.0 # 
Region 6 3 .7 2.8 # 
Region 7 5.3 3.1  # 
Region 8 1 3 .3 4.8 # 
Region 9 5.3 3.8 # 
Region 1 0  4 .7 3.3 # 
Region 1 1  4.0 3.3 # 
Region 1 2  1 1 .7 5.5 # 
Region 1 3  3 .3 2.6 # 

1 995 Anticipated #2 Diesel Fuel/ #2 Fuel Oil Segregations 
Region 1 3.0 1 .9 # 
Region 2 3 .7 1 .9 # 
Region 3 2.3 2.4 # 
Region 4 2 .0 1 .4 # 
Region 5 3 .7 1 .8 # 
Region 6 3 .3 1 .9 # 
Region 7 3 .0 1 .8 # 
Region 8 7.3 2.1 # 
Region 9 2 .7 1 .8 # 
Region 1 0  2.3 1 .5 # 
Region 1 1  1 .7 1 .3 # 
Region 1 2  3 .7 2.2 # 
Region 1 3  2.3 1 .7 # 

NA=NOT APPLICABLE 
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# of 
RESP 

----------

1 3  
2 1  
1 8  
1 1  
3 1  
1 2  
1 7  
26 

9 
1 0  

8 
9 

1 0  

1 0  
20 
2 1  
1 5  
30 
1 2  
1 9  
3 1  

9 
1 1  
7 

1 1  
1 1  

1 5  
24 
25 
1 6  
32 
1 4  
20 
37 

9 
1 2  
7 

1 1  
1 3  
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SECTION VI I  

ISSUES CONCERN ING TERMI NALS FOR TERMI NAL OPERATORS 

U .S .  M EAN U N ITS OF # of 
RESPONSE RES PONSE M EASURE RESP 

========= ========= ========= 

1 995 Anticipated Aviation Gasol ine, Jet Fuel ,  Kerosene/#1 Fuel Oi l  Segregations 
Region 1 2.3 1 .3 # 
Region 2 2 .7  1 .4 # 
Region 3 2.3 1 .5 # 
Region 4 2 . 0  1 .3 # 
Region 5 3.3 1 .6 # 
Region 6 2.3 1 .4 # 
Region 7 3.7 1 .8 # 
Region 8 5 .0  2 . 0  # 
Region 9 2.7 1 .6 # 
Region 1 0  2.3 1 .5 # 
Region 1 1  2 .7  1 .8 # 
Region 1 2  3.0 2 .2 # 
Region 1 3  3.3 2 .4 # 

ABLE TO R ECEIVE 
DEEP -WATER TAN KERS 35 NA % 

1 990 VOL U M E S  TH ROUGH DEEP-WATER TERMINALS 
RECE I PTS 
a. C rude Oi l  4,523.8 NA M B/CD 
b .  Clea n Products and Blendstocks 4 ,380.5  NA M B/CD 
c.  Drrty Products and Blendstocks 4 , 1 39.8 NA M B/CD 
SH I PM E N T S  
a .  C rude Oi l 72 . 1 NA M B/CD 
b .  Clean Products and  Blendstocks 1 ,059.3 NA MB/CD 
c .  Drrty P roducts and Blendstocks 605 .0 NA MB/CD 

1 995 ANTIC I PATE D RECEI PTS THROUGH DEEP-WATER TERMINALS 
a .  Crude Oi l 5 ,389.8 NA MB/CD 
b .  Clean Products and  Blendstocks 5 ,759.6 NA MB/CD 
c.  Dirty P roducts and Blendstocks 5 ,066.7 N A  MB/CD 

1 995 ANTICI PATE D SH IPMENTS TH ROUGH DEEP-WATER TER M I NALS 
a.  Crude Oi l  2 1 2.6 NA MB/CD 
b .  Clean Products and Blendstocks 3 ,628. 9  NA MB/CD 
c. Dirty P roducts and Blendstocks 906.3 NA M B/CD 

----------

1 2  
2 1  
1 5  
1 2  

30 
1 1  
1 6 
28 

9 
1 0 

8 
1 0  
1 0 

1 1 5 

2 1  
3 1  
1 9  

3 
25 
1 9  

25 
33 
1 9 

5 

28 
20 

NA=NOT APPLI CABLE 
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SECTION V I I  

ISSUES CONCERN ING TERMI NALS FOR TERMI NAL OPERATORS 

u.s.  MEAN U N ITS OF # of 
RESPONSE RESPONSE M EASURE RESP 

--------- ========= ========= ------------ - - - - - - -

6.  1 990 ENVI RONMENTAL EXPENDITU R ES FOR TERMI NALS 
a. Capital 1 97.6 2 .5 $ Mi l  79 
b. 0 & M Expenses 1 45.4 1 .8 $ Mi l  8 1  

7 . 1 99 1 - 1 995 ENVIRONMENTAUPROCESS SAFETY EXPEND ITURES FOR TERMINALS 
a. Capital 1 ,582.7 1 8. 6  $ Mi l  85  
b.  One-Time Expenditu res 534.4 7.2 $ Mi l  74 
b.  0 & M Expenses 227.9  3 .0  $ Mi l  77 

8. 1 99 1 - 1 995 COSTS TO I NCREASE THROUGHPUT 
OR SEGREGATIONS 484.8 9 .9  $ Mi l  49 

9 .  TERMINAL PROFI LE 
a. Total Terminals 1 1 08 9.4 # 1 1 8 
b. Percent with marine faci l ities NA 45 .8  0/o 1 1 6 
c. Hydrocarbon Storage Tanks 

1 .  Number 1 1 ,365 .0  98. 0  # 1 1 6 
2. Capacity 484.7 4.2 MMB 1 1 6 
3. With Leak Dection NA 1 6 .4 % 1 09 
4. With Double Seals NA 25.9  % 1 1 0  
5. Less Than 40 Years Old 7 ,468 .0 63.8 # 1 1 7 
6. Capacity of tanks <40 Years 344. 1 3 . 1 MMB 1 1 0 
7. Over 40 Years Old 3 ,836.0 33.4 # 1 1 5 
8. Capacity of tanks >40 Years 1 40.3  2 .3  MMB 6 1 

1 0 . TERMINALS PROFI LE 
a. With Groundwater Monitoring 6 1 1 5 .4 # 1 1 4 
b .  With Groundwater Recovery 275 2 .5 # 1 1 1  
c. With Contaminated Soil 427 3 .9  # 1 09 

NA=NOT APPLICABLE 
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SECTION VI I I  

ISSUES CONC ERN ING CLEAN PRODUCT PI PELINES FOR P I P ELIN E  OPERATORS 

u.s. MEAN UNITS OF # of 
RESPONSE RESPONSE MEASURE RESP 

---- ----- --------- ----- ---- --

1 .  P I PELIN E  CAPACITI ES 
a. Nominal 1 990 Capacity 7,393.0 1 71 .9 MBIC D  43 
b. Average 1 990 Util ization 5,1 55.0 1 1 9.9 MBICD 43 
c.  Anticipated 1 995 Capacity 7,442.0 1 73.1  MBIC D 43 
d. Percent of Product Moved 

· Motor Gasoline 65.0 NA % 43 
Distillate Fuel Oil 28.0 NA % 43 
Jet Fuel 7.0 NA % 43 

2.  BY 1 996, CHANGE IN PER-BARREL RATES DUE TO INCREASED CAPACITY 
1 to 1 0 % Decrease 0 NA % 9 
No Change 56 NA % 9 
1 to 1 0 % I ncrease 1 1  NA % 9 
1 1  to 20 % Increase 22 NA % 9 
More Than 20 % Increase 1 1  NA % 9 

3.  BY 1 996, CHANGE I N  PER-BARREL RATES DUE TO ENVI RONMENTAUSAFETY REGS 
No Change 1 6  NA % 31 
Less Than 1 0 % Increase 45 NA % 31 
1 0 to 20 % Increase 1 9  NA % 31 
More Than 20 % Increase 1 9  NA % 31 

4 .  CHANGE I N  PIPELINE CAPAC ITY I F  GASOLINE SEGREGATIONS I NC R EAS E  BY 6 
AND DISTILLATE SEGREGATIONS INCREASE BY 1 ,  DUE TO CAAA of 1 990 
No Decrease 39 NA % 31 
1 to 1 0 % Decrease 26 NA % 31 
1 1  to 15 % Decrease 1 6  NA % 31 
1 6  to 20 % Decrease 1 0  NA % 31 
21  to 25 % Decrease 0 NA % 31 

· More Than 25 % Decrease 1 0 NA % 31 

5 .  CHANGE I N  PIPELINE CAPAC ITY I F  GASOLINE SEGREGATIONS INCREAS E  BY 3 
AND DIST ILLATE SEG REGATIONS INCREASE BY 1 ,  DUE TO CAAA of 1 990 
No Decrease 41  NA % 32 
1 to 1 0 % Decrease 41  NA % 32 
1 1  to 1 5  % Decrease 1 2  NA % 32 
1 6  to 20 % Decrease 0 NA % 32 
21  to 25 % Decrease 0 NA % 32 
More Than 25 % Decrease 6 NA % 32 

NA = NOT APPLICABLE 
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6.  

7 . 

8.  

9.  

SECTION VI I I  

ISS U ES CONCERN I NG CLEAN PRODUCT P I P ELINES FOR P IPELI N E  OPERATORS 

u .s. MEAN U N ITS OF # of 
RES PONSE R ES PONSE MEASURE RESP 

--------- - -- - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - - ------ - - ----- -----

CHANGE I N  PIPELI NE  TARI FFS I F  GASOLI N E  SEGREGATIONS I NCREASE BY 6 
AND DISTI LLATE SEGREGATIONS I NCREASE BY 1 , DU E TO CAAA of 1 990 

No Decrease 47 NA % 30 
1 to 1 0 % Decrease 27 NA % 30 
1 1  to 1 5  % Decrease 0 NA % 30 
1 6  to 20 % Decrease 1 3 NA % 30 
2 1  to 25 % Decrease 3 NA % 30 

More Than 25 % Decrease 1 0 NA % 30 

CHANGE I N  P IPELI N E  TARI FFS I F  GASOLI NE SEGREGATIONS I NCREASE BY 3 
AND DISTI LLATE SEGREGATIONS I NCREASE BY 1 ,  DUE TO CAAA of 1 990 

No Decrease 48 NA % 31 
1 to 1 0 % I ncrease 29 NA % 31 
1 1  to 1 5 % Increase 1 0 NA % 31 
1 6  to 20 % I ncrease 1 0  NA % 31 
2 1  to 25 % I ncrease 0 NA % 31  
More Than 25 % I ncrease 3 NA % 31 

PI PELINE  EXPANSION PLANS BY 1 996 

a. Gasol ine , Disti l late , Jet 1 5  NA % 34 
b. Months required to permits etc NA 1 2.5  months 6 

POTENTIAL FOR SH I PPING ALCOHOL GASOLIN ES I N  1 995 
a. Alcohol-B lended Gasoline 

Less than 1 0% Likel ihood 82 NA % 34 
1 0 to 50 % Likel ihood 6 NA % 34 
More Than 50 % Likel ihood 1 2  NA % 34 

b. Neat Methanol 
Less than 1 0% Likelihood 94 NA % 34 
1 0 to 50 % Likel ihood 6 NA % 34 
More Than 50 % Likel ihood 0 NA % 34 

c. Neat Ethanol 
Less than 1 0% Likel ihood 97 NA % 34 

1 0 to 50 % Likel ihood 3 NA % 34 
More Than 50 % Like l ihood 0 NA % 34 

NA = NOT APPLICABLE 
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SECTION IX 

TANKER, BARGE, RAI L, AND TRUCK TRANSPORT COSTS 

u .s .  M EAN ** UN ITS OF # of 
RESPONSE R ESPONS E  M EASURE RESP 

========= -------- - -------- -------------- -------- -----

1 .  ADDITIONAL TANKER CAPITAL, ONE-TIME AND 0 & M COSTS 
DU E TO ENVI RONMENTAUSAFETY R EGS 

ATRS ( U .S .  Flag) 
a . Less Than 30,000 DWT NA .. pts *** .. 

b .  30 ,000 - 40 ,000 DWT NA 1 9 .4 pts ...... 5 

c. Over 40,000 DWT NA 8.2 pts ***  6 
World-Scale (Foreign Flag) 
a .  Less Than 25,000 DWT NA 0.0  pts *** 0 

b . 25 ,000 - 30,000 DWT NA 0.0 pts *** 0 
c. 30 , 1 00 - 40,000 DWT NA .. pts *** .. 

d .  Over 40,000 DWT NA 1 1 . 9 pts *** 3 

2 .  1 990 BARGE RATES AND I NCREASES D U E  TO ENVI RONMENTAL ISSUES B Y  1 995 
Clean Products 
a . New York - Boston 

1 990 Barge Rate NA 
Anticipated I ncrease by 1 995 NA 

b. New York - Port Everglades 
1 990 Barge Rate NA 
Anticipated I ncrease by 1 995 NA 

c. Louisvi l le - Pittsburgh 
1 990 Barge Rate NA 
Anticipated I ncrease by 1 995 NA 

d .  Houston - Pittsbu rgh 
1 990 Barge Rate NA 
Anticipated I ncrease by 1 995 NA 

e. Houston - Lou isvi l le 
1 990 Barge Rate NA 
Anticipated I ncrease by 1 995 NA 

f .  Houston - Twin Cities 
1 990 Barge Rate NA 
Anticipated I ncrease by 1 995 NA 

g . Houston - Kansas City 
1 990 Barge Rate NA 
Anticipated I ncrease by 1 995 NA 

• DATA WITH ELD, TOO FEW RESPONSES TO REPORT 
• •  MEAN RESPONSE -- sum of responses/number of repsonses 
• • •  Points based on 1 99 1  Rate Schedules 

NA = NOT APPLICABLE 

0 .54 $/B 7 

24.40 % 7 

0.00 $/B 0 
0 .00 % 0 

.. $/B .. 
.. % 

.. 

.. $/B .. 

.. % .. 

.. $/8 .. 

.. % 
.. 

.. $/B .. 

.. % 
* 

0 .00 $/B 0 
0 .00 % 0 
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S ECTION IX 

TANKER, BARGE,  RAIL, AND TRUCK TRANSPORT COSTS 

u.s. MEAN ** 
RESPONSE RESPONSE 

--------

h. New Orleans - Peoria, IL 
1 990 Barge Rate NA 
Anticipated Increase by 1 995 NA 

Barge Transport of Oxygenates 
i .  Clinton, lA - Louisville 

1 990 Barge Rate NA 
Anticipated Increase by 1 995 NA 

j . Peoria - Kansas City 
1 990 Barge Rate NA 
Anticipated Increase by 1 995 NA 

k. Peoria - Houston 
1 990 Barge Rate NA 
Anticipated Increase by 1 995 NA 

OVERALL RATE CHANGES NA 

3. 1 990 NET RAI L  COSTS 
a. Motor Gasoline/Distil lates NA 
b. Oxygenates NA 

4 .  1 990 NET TRUCK COSTS 
a. Motor Gasoline/Distil lates NA 
b. Oxygenates NA 

5.  ANTICI PATED 1 995 1 NCREASE IN TRUCKING COSTS 
DUE TO ENVI RONMENTAL REGS NA 

* DATA WITHELD, TOO FEW RESPONSES TO REPORT 
** MEAN RESPONSE -- sum of responses/number of responses 
*** Points based on 1 991 Rate Schedules 

NA = NOT APPLICABLE 

N-272 

---------

* 

* 

* 
* 

0.00 
0.00 

0.00 
0.00 

22.50 

0. 1 0  
0.1 0 

0.05 
0.03 

23.0  

UNITS OF # of 
MEASURE RESP 

------ --

$/B * 

% * 

$/B * 

% * 

$/B 0 
% 0 

$/B 0 
% 0 
% 1 3  

c/Gai-Mile 7 
c/Gai-Mile 1 3  

c/Gai-Mile 38 
c/Gai-Mile 8 

% 38 



SECTION X 

FOREIGN REFI N E RY AND S U P PLY ISS U ES 
U N ITS OF # of 

RESPONSE MEASU RE RESP 
========= ======== = ==== 

1 .  ANTICI PATED GASOLI N E  SITUATION I N  1 995 
a.  North Europe 

Maximum Lead Content ** 0 . 1 7  g/1 72 
Pe rcent Un leaded ** 77.5 % 73 
Pool Octane ** 90.4 (R+ M)/2 70 
Percent Al lowable Manganese ** 1 2.9 % 56 

b .  Mediterranean 
Maximum Lead Content ** 0 . 1 7  g/1 31 
Pe rcent Un leaded ** 42.4 % 30 
Pool Octan e  ** 90.0 (R+ M)/2 27 
Pe rcent Al lowable Manganese ** 34.0  % 20 

c. Middle East 
Maximum Lead Content ** 0 .22 g/1 7 
Pe rcent Un leaded **  52.4  % 7 
Pool Octan e  ** 89. 3  (R+M)/2 4 
Pe rcent Al lowable Manganese ** * % * 

d .  Far East 
Maximum Lead Content ** 0.20 g/1 43 
Pe rcent U n leaded ** 8 1 .0  % 46 
Pool Octane ** 88. 1 (R+M)/2 21  
Pe rcent Al lowable Manganese ** 1 2 .7 % 25 

e .  Canada 
Maximu m  Lead Content ** 0 . 1 5  g/1 3 
Pe rcent U nleaded ** 1 00 .0  % 4 
Pool Octan e  ** 89.3 (R+ M)/2 3 
Percent Al lowable Manganese ** 75.0  % 4 

f. Other Non-U .S.  Western Hemsiphere 
Maximum Lead Content ** 0 .36 g/1 1 1  
Pe rcent Un leaded ** 50.5  % 1 2  
Pool Octane ** 85.2 (R+ M)/2 8 
Pe rcent Al lowable Manganese ** 38.3 % 1 0 

2 .  ANTICI PATED GASOLI N E  SITUATION I N  2000 
a. North Europe 

Maximum Lead Content ** 0 . 1 6  g/1 66 
Pe rcent U nleaded ** 96.2 % 73 
Pool Octane ** 90.6 (R+M)/2 70 
Pe rcent Al lowable Manganese ** 1 2 .6 % 56 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO R E PORT 
** POOL AVERAG E 
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SECTION X 

FOREIGN REFI N E RY AN D SUPPLY ISSU ES 
U N ITS OF # of 

RESPONSE MEASURE RESP 
========= ==== ==== ----------

b .  Mediterranean 
Maximum Lead Content ** 0 . 1 7 g/1 30 
Pe rcent U nleaded ** 74.8  % 3 1  
Pool Octan e  ** 90. 5  (R+M)/2 29 
Percent Al lowab le Manganese ** 1 4.7 % 1 9  

c. Middle East 
Maximum Lead Content ** 0 . 1 5  g/1 6 
Percent Un leaded ** 99.3 % 7 
Pool Octane ** * (R+M)/2 * 
Percent Al lowable Manganese ** * % * 

d .  Far East 
Maximum Lead Content **  0 . 1 9  g/1 44 
Pe rcent U n l eaded ** 94.6 % 47 
Pool Octane ** 88.3 (R+M)/2 2 1  
Pe rcent Al lowable Manganese ** 1 1 .7 % 25 

e .  Canada 
Maximum Lead Content **  * g/1 * 
Percent U nleaded ** 1 00 .0  % 4 
Pool Octan e  ** 89.3 (R+M)/2 3 
Percent Al lowable Manganese ** 50. 0  % 4 

f .  Other Non-U .S.  Weste rn Hem siphere 
Maximum Lead Content ** 0.25 g/1 1 1  
Pe rcent U n l eaded ** 75.4  % 1 2  
Pool Octan e  ** 87.2 (R+M)/2 8 
Percent Al lowable Manganese ** 32.7 % 1 0  

3.  MOST LIKELY ALLOWABLE BENZEN E  CONTENT I N  GASOLI N E -- 1 995 
a. Northern E u rope 

< = 1 .0 0 .6 % 79 
1 .01  - 2 .0 2 .8 % 79 
2.01 - 5 .0  96.6 % 79 
No Req u i rement 0 .0  % 79 

b .  Mediterranean 
< = 1 .0 0 . 0  % 33 
1 .01  - 2 . 0  0 . 0  % 33 
2.01  - 5 .0  1 00 . 0  % 33 
No Requ i rement 0 .0  % 33 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO F EW RESPONSES TO REPORT 
** POOL AVERAG E 
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SECTION X 

FOREI G N  REFI N E RY AN D S U P P LY ISS U ES 
U N ITS OF # of 

RESPONS E  MEASURE RES P 
========= ======== ----------

c.  Middle East 
< = 1 .0 0 .0 % 1 0  

1 .0 1  - 2.0  0.0 % 1 0  

2 .01  - 5. 0  26.3 % 1 0  

No Requirement 73.7 % 1 0  

d .  Far East 
< = 1 .0 3 .8  % 58 

1 .0 1  - 2.0  0.0 % 58 

2.01  - 5 .0 50 .0 % 58 

No Requirement 46.2 % 58 

e. Canada 
< = 1 .0 50. 0  % 4 
1 .0 1  - 2. 0  0 .0  % 4 
2 .01  - 5. 0  25.0 % 4 
No Requirement 25.0 % 4 

f. Other Non-U .S. Weste rn Hem isphere 
< = 1 .0 7. 1 % 1 7  

1 .0 1  - 2. 0  0 .0  % 1 7  

2.01  - 5 .0  1 9 .0 % 1 7  

N o  Requirement 73.9 % 1 7  

4. MOST LIKELY ALLOWABLE BENZENE CONTENT IN GASOLI N E  -- 2000 

a. N o rthern Europe 
< = 1 .0 45 . 5  % 79 

1 .0 1  - 2. 0  0 . 0  % 79 

2.01  - 5 .0  54. 5 % 79 

No Requ i rement 0.0 % 79 

b . Mediterranean 
< = 1 .0 33.3 % 33 

1 .0 1  - 2 .0 8 .6 % 33 

2 .01  - 5 . 0  58. 1 % 33 

N o  Requirement 0.0  % 33 

c. Middle East 
< = 1 .0 26.3 % 1 0  

1 .0 1  - 2 .0 2 1 . 2  % 1 0  

2 .0 1  - 5 . 0  0 .0  % 1 0  

N o  Requ i rement 52. 5  % 1 0  

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAG E 
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SECTIO N  X 

FOREIGN REFI NERY AN D SUPPLY ISS U ES 
U N ITS OF 

RESPONSE MEASURE 
========= ----------------

d .  Far East 
< = 1 .0 2 1 .0 % 
1 .0 1  - 2.0  1 4.7 % 
2.01  - 5. 0  26. 1 % 
N o  Requirement 38.2 % 

e .  Canada 
< = 1 .0 75.0 % 
1 .0 1  - 2.0  0.0 % 
2.01  - 5.0 0.0 % 
No Requirement 25.0 % 

f. Other Non-U.S. Western Hem isphere 
< = 1 .0 7. 1 % 
1 .0 1  - 2.0  0.0 % 
2.01  - 5. 0  1 9. 1  % 
No Requirement 73.8 % 

5. MOST LIKELY ALLOWABLE AROMATICS CONTENT IN GASOLI NE -- 1 995 
a. Northern Europe 

25. 0  % or  below 
25. 1 - 35 .0% 
Above 35.0 % 
No Requirement 

b. Mediterranean 
25.0  % or below 
25. 1 - 35 .0% 
Above 35.0 % 
No Requirement 

c. Middle East 
25.0  % or below 
25. 1 - 35 .0% 
Above 35.0 % 
No Requi rement 

d .  Far East 
25. 0  % or below 
25. 1 - 35.0% 
Above 35.0 % 
N o  Requirement 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAG E 
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0.6 % 
5.6 % 

1 1 .9 % 
82.0 % 

0.0 % 
8.6 % 

20.8 % 
70.6  % 

0.0 % 
0.0 % 

26.3 % 
73.7 % 

0.0 % 
7.6 % 

38.7 % 
53.7 % 

# of 
RESP 

===== 

58 
58 
58 
58 

4 

4 

4 
4 

1 6  
1 6  
1 6  
1 6  

79 
79 
79 
79 

33 
33 
33 
33 

1 0  
1 0  
1 0  
1 0  

58 
58 
58 
58 



SECTION X 

FOREIGN REFINERY AND SUPPLY ISSU ES 
UNITS OF # of 

RESPONSE MEASU RE RESP 
========= -------- ----------

e.  Canada 
25.0 o/o or below 25.0 o/o 4 

25. 1 - 35.0% 0.0 % 4 

Above 35.0 o/o 0.0 % 4 

No Requirement 75.0 % 4 

f. Other Non-U.S. Western Hemisphere 
25.0 o/o or below 7.1 % 1 7  

25.1 - 35.0% 26.1  % 1 7  

Above 35.0 o/o 0.0 % 1 7  

No Requirement 66.9 % 1 7  

6. MOST LIKELY ALLOWABLE AROMATICS CONTENT IN GASOLINE -- 2000 
a. Northam Europe 

25.0 o/o or below 1 5.0 % 77 

25.1 - 35.0% 25.8 % 77 

Above 35.0 o/o 1 4.3 % 77 

No Requirement 45.0 % 77 
b.  Mediterranean 

25.0 o/o or below 1 3.3 % 33 

25. 1  - 35.0% 24.7 % 33 

Above 35.0 o/o 1 7.2 % 33 

No Requirement 44.8 % 33 

c. Middle East 
25.0 o/o or below 28.3 % 7 
25.1  - 35.0% 0.0 % 7 

Above 35.0 o/o 0.0 % 7 

No Requirement 71 .7 % 7 

d. Far East 7 

25.0 o/o or below 22 .5 % 46 

25.1  - 35.0% 1 2 .9 % 46 

Above 35.0 o/o 22.9 % 46 

No Requirement 41 .7 % 46 

e .  Canada 
25.0 o/o or below 25.0 0/o 4 

25.1 - 35.0% 25.0 % 4 

Above 35.0 o/o 0.0 % 4 

No Requirement 50.0 % 4 

f. Other Non-U .S. Western Hemisphere 
25.0 o/o or below 26.1  % 1 7  

25.1 - 35.0% 7.1  % 1 7  
Above 35.0 o/o 5.3 % 1 7  
No Requirement 61 .5 % 1 7  

NA = NOT APPLICABLE 
* DATA WITHH ELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSUES 
UN ITS OF # of 

RESPONSE MEASURE RESP 
--------- ----- --- -------------- - - ------ -----

7.  MOST LIKELY MAXIMUM RVP ALLOWED IN GASOLINE - - 1 995 
a. Northern Europe 

9.0 psi or below 0.0 % 70 
9 . 1  to 1 1 .0 psi 28.5 % 70 
Above 1 1 .0 psi 71 .2 % 70 
No Requirement 0.2 % 70 

b. Mediterranean 
9.0 psi or below 6.2 % 30 
9 . 1  to 1 1 .0 psi 89.4 % 30 
Above 1 1  .0 psi 4.3 % 30 
No Requirement 0.0 % 30 

c .  Middle East 
9.0 psi or below 52 .5  % 1 0  
9 . 1  to 1 1 .0 psi 21 .2 % 1 0  
Above 1 1 .0 psi 26.3 % 1 0  
No Requirement 0.0 % 1 0  

d .  Far East 
9.0 psi or below 23. 1  % 48 
9 . 1  to 1 1 .0 psi 53.6 % 48 
Above 1 1  .0 psi 22 .6 % 48 
No Requirement 0.7 % 48 

e .  Canada 
9.0 psi or below 33.3  % 3 
9 . 1  to 1 1 .0 psi 33.3 % 3 
Above 1 1 .0 psi 33.3 % 3 
No Requirement 0.0 % 3 

f .  Other Non-U.S. Western Hemisphere 
9.0 psi or below 62.3 % 1 1  
9 . 1  to 1 1 .0 psi 25.7 % 1 1  
Above 1 1 .0 psi 1 1 .9 % 1 1  
No Requirement 0.0 % 1 1  

8 .  MOST LIKELY MAXIMUM RVP ALLOWED I N  GASOLINE  - - 2000 
a. Northern Europe 

9.0 psi or below 2.0 % 71  
9 . 1  to  1 1 .0 psi 77.7 % 7 1  
Above 1 1 .0 psi 20. 1 % 7 1  
N o  Requirement 0.2 % 7 1  

b .  Mediterranean 
9.0 psi or below 32 .5 % 29 
9 . 1  to 1 1 .0 psi 63.0 % 29 
Above 1 1 .0 psi 4.5 % 29 
No Requirement 0 .0 % 29 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
* *  POOL AVERAG E 
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SECTION X 

FOREIGN REFIN E RY AND SUPPLY ISSUES 
U NITS OF # of 

RESPONS E  MEAS URE RESP 
========= - - - - - - -- - ------------ -----

c .  M iddle East 
9.0 psi or below 7 1 .7 % 7 
9. 1 to 1 1 .0 psi 28.3 % 7 
Above 1 1 .0 psi 0.0 % 7 

No Requirement 0.0 % 7 

d .  Far East 
9.0  psi or below 37.8 % 49 

9. 1 to 1 1 .0 psi 40.5 % 49 
Above 1 1 .0 psi 9 .2 % 49 
N o  Requirement 1 2 .5 % 49 

e . Canada 
9.0 psi or below 66.7 % 3 
9 . 1 to 1 1 .0 psi 33.3 % 3 

Above 1 1 .0 psi 0.0 % 3 

N o  Requirement 0.0  % 3 

f .  Other Non-U .S .  Western Hemisphere 
9 . 0  psi or below 62.3 % 1 1  

9 . 1 to 1 1 .0 psi 37.7 % 1 1  
Above 1 1 .0 psi 0.0 % 1 1  

N o  Requ i rement 0.0 % 1 1  

9 .  M OST L IKELY M I N I M U M  OXYGE N  CONTENT I N  GASOLI N E -- 1 995 

a Northern E u rope 

1 . 0 % or below 0.0 % 78 
1 . 0 1  - 2 .0 % 0.0 % 78 

Above 2.0 % 7.5 % 78 
No Requirement 92.5 % 78 

b .  M editerranean 
1 . 0 % or below 0.0 % 33 

1 .0 1 - 2 .0 % 0.0 % 33 

Above 2.0 % 8.6 % 33 

N o  Requirement 9 1 .4 % 33 

c .  M iddle E ast 
1 . 0 % or below 0.0 % 1 3  

1 .0 1 - 2 .0 %  0.0  % 1 3  

Above 2 .0 % 0.0 % 1 3  

N o  Requirement 1 00.0 % 1 3  

d .  Fa r  East 
1 .0 % or below 1 0 .3 % 63 

1 .0 1  - 2 .0 % 3.8 % 63 
Above 2.0 % 8.0  % 63 

N o  Requirement 85 . 1 % 63 
NA = NOT APPLICABLE 
* DATA WITHHELD ,  TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 
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SECTION X 

FORE IGN  REFIN E RY AND SUPPLY ISSUES 
U NITS OF # of 

RESPONSE MEASURE RESP 
========= -- - - ---- = == == - - - - ----

e. Canada 
1 .0 % or below 0.0 % 4 
1 .0 1 - 2.0 % 0.0 % 4 
Above 2.0 % 25.0 % 4 
No Requirement 75.0 % 4 

f. Other Non-U.S.  Western Hemisphere 
1 .0 % or below 0.0 % 1 3  
1 .0 1 - 2.0 % 1 9 .0 % 1 3  
Above 2.0 % 1 8 .8 % 1 3  
No Requirement 62.2 % 1 3  

1 0. MOST LIKELY M IN IMUM OXYGE N  CONTENT I N  GASOLI N E -- 2000 
a. Northern Europe 

1 .0 % or below 7.6 % 72 
1 .0 1 - 2.0 % 8 . 1  % 72 
Above 2.0 % 8 . 1  % 72 
No Requirement 76.3 % 72 

b. Mediterranean 
1 .0 % or below 5 . 1  % 30 
1 .0 1 - 2.0 %  1 5.7 % 30 
Above 2.0 % 9 .4 % 30 
No Requirement 69.8 % 30 

c.  M iddle East 
1 .0 % or below 0.0 % 1 0  
1 .0 1 - 2.0 % 0.0 % 1 0  
Above 2.0 % 0.0 % 1 0  
No Requirement 1 00.0 % 1 0  

d.  Far East 
1 .0 % or below 9.8 % 63 
1 .0 1 - 2 .0 %  8.6 % 63 
Above 2.0 % 1 .6 % 63 
No Requirement 79.9 % 63 

e.  Canada 
1 .0 % or below 0.0 % 4 
1 .0 1 - 2.0 % 25 .0 % 4 
Above 2.0 % 25.0 % 4 
No Requirement 50.0 % 4 

f. Other Non-U .S .  Western Hemisphere 
1 .0 % or below 0.0 % 1 3  
1 .0 1 - 2.0 % 23.6 % 1 3  
Above 2.0 % 1 8.8 % 1 3  
N o  Requirement 57.6 % 1 3  

N A  = NOT APPLICABLE 
* DATA WITHHELD,  TOO FEW RESPONSES TO R EPORT 
* *  POOL AVERAGE 
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S ECTION X 

FOREIG N  REFI N E RY AN D SUPPLY ISSU ES 
U NITS OF # of 

RESPONSE M EASU RE RESP 
========= ====== = =  ----------

1 1 .  MOST LIKELY OXYGATE COM POU N D  I N  GASOLI N E -- 1 995 
a. Northern E u rope 

Ethers 1 00 .0  % 78 
Ethanol 0.0 % 78 
Other Alcohol 0.0 % 78 
None 0.0  % 78 

b .  Mediterranean 
Ethers 1 00 .0  % 33 
Ethanol 0 . 0  % 33 
Other Alcohol 0.0  % 33 
None 0.0  % 33 

c. Middle East 
Ethers 20.8 % 1 3  
Ethanol 0.0  % 1 3 
Other Alcohol 0.0  % 1 3  
None 79 .2  % 1 3 

d .  Far East 
Ethers 85.6 % 60 
Ethanol 0.0  % 60 
Other Alcohol 0.0  % 60 
None 1 4. 4  % 60 

e .  Canada 
Ethers 1 00 . 0  % 4 
Ethanol 0.0  % 4 
Other Alcohol 0 .0  % 4 
None 0.0  % 4 

· f . Other non-U .S.  Western Hemisphere 
Ethers 55. 9 % 1 4  
Ethanol 34.2 % 1 4  
Other Alcohol 1 1 .9  % 1 4  
None 9.9 % 1 4  

1 2 . MOST LIKELY OXYGATE COMPOU N D  I N  GASOLI N E -- 2000 
a.  Northern Europe 

Ethers 1 00 .0  % 78 
Ethanol 0.0 % 78 
Other Alcohol 0 .0  % 78 
None 0.0 % 78 

b .  Mediterranean 
Ethers 1 00 .0  % 33 
Ethanol 0.0  % 33 
Other Alcohol 0.0  % 33 
None 0 . 0  % 33 
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SECTION X 

FOREIGN REFI N E RY AN D SUPPLY ISSUES 
U NITS OF # of 

RESPONSE MEASU RE RESP 
- - - - - - - - - ----- --- ------ -- - - - - - - --- - - -- - - - - --

c .  Middle East 
Ethers 62.3 % 1 3  
Ethanol 0.0 % 1 3  
Other Alcohol 0.0 % 1 3  
None 37.7 % 1 3  

d.  Far East 
Ethers 89.6 % 60 
Ethanol 1 .0 % 60 
Other Alcohol 0.0 % 60 
None 9.4 % 60 

e .  Canada 
Ethers 1 00.0 % 4 
Ethanol 0.0 % 4 
Other Alcohol 0.0 % 4 
None 0.0 % 4 

f .  Other Non-U . S .  Weste rn Hem isphere 
Ethers 57.3 % 1 4  
Ethanol 32.8 % 1 4  
Other Alcohol 1 1 .9 % 1 4  
N one 9.9 % 1 4  

MEAN RESPONSE 
1 3. AVERAG E SULFU R CONTENT I N  GASOLI NE -- 1 989 

a .  Northern E u rope 647.2 ppm 29 
b .  Mediterranean 966. 1 ppm 9 
c .  Middle East 598.9 ppm 4 
d .  Far East 387.3 ppm 20 
e .  Canada 566.7 ppm 3 
f .  Other non-U . S .  Western Hemisphere 868.4 ppm 7 

1 4. M OST LIKELY MAX I M U M  SULFU R CONTENT I N  GASOLI N E  -- 2000 
a .  Northern Europe 

50 ppm or less 9.4 % 59 
5 1  to 250 ppm 3 1 .5  % 59 
25 1 to 500 ppm 59. 1 % 59 
50 1 ppm or more 0.0 % 59 
No Requ i rement 0.0 % 59 

b .  Mediterranean 
50 ppm or  less 6.2 % 24 
5 1  to 250 ppm 2 1 .7 % 24 
25 1 to 500 ppm 64.3 % 24 
501 ppm or more 7.9 % 24 
No Requ i rement 0.0 % 24 
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SECTION X 

FOREIGN REFI N ERY AN D SU PPLY I S S U ES 

U NITS OF # of 
RESPONSE M EAS U R E  RESP 
- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -

c .  M iddle East 
50 ppm or less 0. 0 % 7 
5 1  to 250 ppm 35. 8 % 7 
251 to 500 ppm 28.3 % 7 
501 ppm o r  more 25.8  % 7 
No Requi rement 0.0 % 7 

d .  F a r  East 
50 ppm or less 1 9. 0  % 3 1  
5 1  to 250 ppm 3 1 . 4  % 31  
25 1 t o  500 ppm 8.6 % 3 1  
501 ppm o r  more 1 3.0  % 3 1  
No Requi rement 28. 1 % 31  

e .  Canada 
50 ppm or less 0.0 % 3 
5 1  to 250 ppm 66.7 % 3 
251 to 500 ppm 0.0 % 3 
501 ppm o r  more 0.0 % 3 
No Requi rement 33.3 % 3 

f .  Other non-U . S .  Western Hemisphe re 
50 ppm or less 0. 0 % 1 0  
5 1  to 250 ppm 1 5 .2  % 1 0  
25 1 to 500 ppm 32.7 % 1 0  
501 ppm o r  more 52. 1 % 1 0  
N o  Requi rement 0. 0 % 1 0  
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SECTION X 

FOREIGN REFI NERY AND SUPPLY ISSU ES 
M EAN UN ITS OF # of 

RESPONSE RESPONSE MEASURE RESP 
- - - - - - - - - = = ======= ======== -------------- -----

1 5 . AVE RAGE OLEFI N CONTENT I N  GASOLINE -- 1 989 
a. Northern Europe NA 1 2.5  % 29 
b. Mediterranean NA 1 2.4  % 9 
c. Middle East NA * % * 

d. Far East NA 1 4. 1  % 1 0  
e. Canada NA * % * 

f. Other  non-U .S . Western Hemisphe re NA 9 .6  % 3 

1 6. MOST LI KELY MAXIMUM OLEF IN  CONTENT I N  GASOLIN E  -- 2000 
a. Northern Europe 

5 % or less 0.0 NA % 58 
6 to 1 0 % 5.6 NA % 58 
1 1  to 1 5 % 25.7 NA 0/o 58 
No Requirement 68.7 NA % 58 

b. Mediterrean 
5 % or less 0.0 NA % 22 
6 to 1 0 % 1 0.5 NA % 22 
1 1  to 1 5 % 6.2 NA 0/o 22 
No Requirement 83.3 NA % 22 

c. Middle East 
5 % or less 0.0 NA % 1 0  
6 to 1 0 % 0.0 NA % 1 0  
1 1 to 1 5 %  26.3 NA % 1 0  
N o  Requ i rement 73.7 NA % 1 0  

d. Far East 
5 % or less 0.0 NA % 45 
6 to 1 0 % 1 7.3 NA 0/o 45 
1 1  to 1 5 % 1 4. 1  N A  0/o 45 
N o  Requ i rement 68.6 NA % 45 

e. Canada 
5 % or less 0.0 N A  % 4 
6 to 1 0 % 25.0 NA % 4 
1 1 to 1 5 %  0.0 NA % 4 
No Requ i rement 75.0 NA % 4 

NA = NOT APPLICABLE 
* DATA WITHH ELD, TOO FEW R ESPONSES TO REPORT 
** POOL AVERAGE 
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SECTI ON X 

FOREIGN REFINERY AND S U PPLY ISSUES 
MEAN U N ITS O F  # of 

R ES PONSE RES PONSE MEASURE RESP 
- - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -----

f. Other  non-U .S .  Western Hemisphere 
5 % or less 0 .0  NA % 1 9  
6 to 1 0 % 1 2 .7  NA % 1 9  
1 1  to 1 5 % 0 .0  NA % 1 9  
No Requ i rement 87.3  NA % 1 9  

1 7. AVERAGE 90% DISTI LLATION POI NT IN  G ASOLI N E -- 1 989 
a.  Northern Europe NA 1 76.4 deg C 33 
b .  Mediterranean NA 1 74.0 deg C 9 
c. Middle East NA 1 50 .0 deg C 4 
d .  Far East NA 1 56.7 deg C 25 
e .  Canada NA 1 64.0  deg C 3 
f. Other non-U .S .  Western Hemisphere NA 1 86.9 deg C 7 

1 8 . MOST LI KELY MAXIMUM 90% DISTI LLATION POI NT I N  GASOLI N E -- 2000 
a. Northern Europe 

1 35 deg C or less 0 .0  NA % 62 
1 36 - 1 49 deg C 0 .8  NA % 62 
1 50 - 1 63 deg C 29.2 NA % 62 
1 64  - 1 77 deg C 46.7 NA % 62 
No Requirement 23.3 NA % 62 

b . Medite rranean 
1 35 deg C or less 0 .0  NA % 24 
1 36 - 1 49 deg C 0 .0  NA % 24 
1 50 - 1 63 deg C 1 7. 1  NA % 24 
1 64 - 1 77 deg C 54.6  NA % 24 
No Requirement 28.3  NA % 24 

c. Middle East 
1 35 deg C or less 0 .0  NA % 1 0  
1 36 - 1 49 deg C 26.3 NA % 1 0  
1 50 - 1 63 deg C 0 .0  NA % 1 0  
1 64  - 1 77 deg C 26.3 NA 0/o 1 0  
No Requirement 47.5 NA % 1 0  

d .  Far East 
1 35 deg C or less 1 .7 NA 0/o 42 
1 36 - 1 49 deg C 27.3 NA 0/o 42 
1 50 - 1 63 deg C 1 9. 1 NA % 42 
1 64 - 1 77 deg C 1 9 .6  NA % 42 
No Requirement 32.2 NA % 42 

NA = NOT APPLICABLE 
* DATA WITH HELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSUES 
M EAN UN ITS OF # of 

R ESPONSE R ESPONSE M EASURE RESP 
========= ========= - - ------ ------ - - - - ---

e.  Canada 
1 35 deg C or less 0.0 NA % 4 
1 36 - 1 49 deg C 25.0 NA % 4 
150 - 1 63 deg C 0.0 NA % 4 
1 64 - 1 77 deg C 0.0 NA % 4 
No Requirement 75.0 NA % 4 

f. Other non-U.S.  Western Hemisphere 
1 35 deg C or less 0.0 NA % 1 6  
1 36 - 1 49 deg C 0.0 NA % 1 6  
150 - 1 63 deg C 1 .4 NA % 1 6  
1 64 - 1 77 deg C 32.4 NA % 1 6  
No Requirement 66.2 NA % 1 6  

1 9 . MOST LIKELY SULFUR CONTENT OF DIESEL FUEL -- 1 995 
a. Northern Europe 

0.05 % or below 1 3.0 NA % 76 
0.05 1 to 0.20 % 74 . 1  NA % 76 
0.21 to 0.30 % 1 2.9 NA % 76 
0.31 to 0.50 % 0.0 NA % 76 
Above 0.50 % 0.0 NA % 76 

b. Mediterranean 
0.05 % or below 6.3 NA % 29 
0.05 1  to 0.20 % 67.5 NA % 29 
0.21 to 0.30 % 26.2 NA % 29 
0.31 to 0.50 % 0.0 NA % 29 
Above 0.50 % 0.0 NA % 29 

c. M iddle East 
0.05 % or below 0.0 NA % 7 
0.05 1 to 0.20 % 0.0 NA % 7 
0.2 1 to 0.30 % 28. 1 NA % 7 
0.31 to 0.50 % 35.9 NA % 7 
Above 0.50 % 35.9 NA % 7 

d .  Far East 
0.05 % or below 0.0 NA % 33 
0.05 1 to 0.20 % 49.3 NA % 33 
0.21 to 0.30 % 2 1 .6 NA % 33 
0.31 to 0.50 % 1 0.0 NA % 33 
Above 0.50 % 1 9. 1  NA % 33 

e .  Canada 
0.05 % or below 3 1 .7 NA % 3 
0.05 1 to 0.20 % 1 4 .0 NA % 3 
0.2 1 to 0.30 % 30.0 NA % 3 
0.31 to 0.50 % 24.3 NA % 3 
Above 0.50 % 0.0 NA % 3 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSU ES 
M EAN UN ITS OF # of 

RESPONSE RESPONSE MEASURE RESP 
========= = === ===== ======== - - - - -

f. Other non-U.S.  Western Hemisphere 
0.05 % or below 0.0 NA % 1 0  
0.05 1  to 0.20 % 28.3 NA % 1 0  
0.21 to 0.30 % 2.2 NA % 1 0  
0.31 to 0.50 % 20.9 NA % 1 0  
Above 0.50 % 48.7 NA % 1 0  

20. MOST LIKELY SULFUR CONTENT OF D IESEL FUEL -- 2000 
a. Northern Europe 

0.05 % or below 92.3 NA % 79 
0.05 1  to 0.20 % 7.7 NA % 79 
0.21 to 0.30 % 0.0 NA % 79 
0.31 to 0.50 % 0.0 NA % 79 
Above 0.50 % 0.0 NA % 79 

b. Mediterranean 
0.05 % or below 88.5 NA % 32 
0.05 1  to 0.20 % 1 1 .5 NA % 32 
0.21 to 0.30 % 0.0 NA % 32 
0.31 to 0.50 % 0.0 NA % 32 
Above 0.50 % 0.0 NA % 32 

c. Middle East 
0.05 % or below 0.0 NA % 4 
0.05 1  to 0.20 % 2 1 . 1  NA % 4 
0.21 to 0.30 % 78.9 NA % 4 
0.31 to 0.50 % 0.0 NA % 4 
Above 0.50 % 0.0 NA 0/o 4 

d.  Far East 
0.05 % or below 44.2 NA % 35 
0.05 1  to 0.20 % 33.2 NA % 35 
0.21 to 0.30 % 1 .7 NA % 35 
0.31 to 0.50 % 3.3 NA % 35 
Above 0.50 % 1 7.7 NA % 35 

e. Canada 
0.05 % or below 83.3 NA % 3 
0.05 1  to 0.20 % 8.3 NA % 3 
0.21 to 0.30 % 8.3 NA % 3 
0.31 to 0.50 % 0.0 NA % 3 
Above 0.50 % 0.0 NA % 3 

f. Other non-U.S .  Western Hemisphere 
0.05 % or below 0.0 NA % 1 0  
0.05 1  to 0.20 % 28.3 NA % 1 0  
0 .21  to 0 .30 % 1 7.0 NA % 1 0  
0.31 to 0.50 % 1 1 .4 NA % 1 0  
Above 0.50 % 43.4 NA 0/o 1 0  

NA = N OT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVE RAGE 
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SECTION X 

FOREIGN REF INERY AND SUPPLY ISSUES 
MEAN U N ITS OF 

RESPONSE RESPONSE MEASURE 
--- - - - - - - ------------ - - - - - - --------- ----------------

AROMATICS CONTENT AND CETANE I NDEX OF DI ESEL FUEL - - 1 989 
a. Northern Europe 

Aromatics Content NA 26.5 % 
Cetane Index NA 50.2 index pts 

b . Mediterranean 
Aromatics Content NA 27.0 % 
Cetane Index NA 5 1 .5 index pts 

c. Middle East 
Aromatics Content NA 0 .0 % 
Cetane Index NA 5 1 .0  index pts 

d .  Far  East 
Aromatics Content NA 28 .2 % 
Cetane Index NA 49.0 index pts 

e .  Canada 
Aromatics Content NA 25.0 % 
Cetane Index N A  43.7 index pts 

f. Other non-U .S .  Western Hemisphere 
Aromatics Content NA * % 
Cetane Index NA 48.9 i ndex pts 

# of 
RESP 

------ - ---

29 
55 

9 
1 8 

0 
4 

5 
27 

3 
3 

* 

8 

22. MOST LI KELY MAXIMUM AROMATIC CONTENT I N  DISTI LLATE FUEL OI L -- 2000 
a. Northern Europe 

1 0% or be low 2.7  NA % 61 
1 1  to 20 % 6.5 NA % 61 
21 to 30% 31 .8 NA % 61 
31 to 40 % 4.5 NA % 61 
No Requ i re ment 54.5 NA % 61 

b. Mediterranean 
1 0% or below 5 .6 NA % 23 
1 1  to 20 % 0 .0  NA % 23 
2 1  to 30% 27.3 NA % 23 
31  to 40 % 0 .0  NA % 23 
No Requ i rement 67. 1  NA % 23 

c. Middle East 
1 0% or below 0 .0  NA % 1 0 
1 1  to 20 % 0.0 NA % 1 0 
2 1  to 30% 0 .0  NA % 1 0  
3 1  to 40 % 0 .0  NA % 1 0  
N o  Require ment 1 00 .0  NA % 1 0  

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW R ESPONSES TO REPORT 
** POOL AVERAGE 
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SECTION X 

FOR EIGN R EF IN E RY AND S UPPLY ISSUES 
MEAN U N ITS OF 

R ESPONSE R ESPONSE M EASU R E  

d .  

e .  

f . 

Far East 
1 0% or below 
1 1  to 20 % 
2 1  to 30% 
3 1  to 40 % 
No Requ i rement 

Canada 
1 0% or below 
1 1 to 20 % 
2 1  to 30% 
31 to 40 % 
No Requ i rement 

Other non-U .S .  Western Hemisphere 
1 0% or below 
1 1  to 20 % 
2 1  to 30% 
31 to 40 % 
No Requ i rement 

= == ====== - - - - - - - - - ======= =  - - - - - - - - -

0.0 NA % 
0.0 NA % 

1 3.2 NA 0/o 
2.6 NA 0/o 

84.2 NA % 

0.0 NA 0/o 
25 .0 NA % 

0.0 NA % 
0.0 NA 0/o 

75.0 NA 0/o 

0.0 NA 0/o 
0.0 NA % 

1 1 .3 NA % 
0.0 NA % 

88.8 NA % 

23. MOST LI KELY SULFUR CONTENT OF STATIONARY F U EL OI L --- 1 995 
a. Northern Europe 

0.30 % or better 1 .4 NA % 
0.31 to 1 .00% 58.5 NA % 
1 . 1 0 to 2 .00 % 1 5 . 1 NA % 
Above 2 .00 % 25 .0 NA % 

b .  Mediterranean 
0 .30 % or better 2 .3  NA % 
0.3 1 to 1 .00% 43.0 N A  % 
1 . 1 0  to 2 .00 % 23.5 NA % 
Above 2 .00 % 31 .3 · NA % 

c. Middle East 
0 .30 % o r  better 0 .0 NA % 

0.3 1 to 1 .00% 0.0 NA % 

1 . 1 0 to 2 .00 % 0.0 NA % 
Above 2 .00 % 1 00 .0 NA % 

d. Far East 
0.30 % o r  better 30 . 3 NA 0/o 
0.3 1 to 1 .00% 33. 1 NA  % 
1 . 1 0  to 2 .00 % 1 2.3 NA % 
Above 2.00 % 24 .3  NA % 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 

# of 
RESP 

----------

46 
46 
46 
46 
46 

4 
4 
4 
4 
4 

1 7  
1 7  
1 7  
1 7  
1 7  

66 
66 
66 
66 

25 
25 
25 
25 

4 

4 
4 
4 

35 
35 
35 
35 
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SECTION X 

FOREIGN REFINERY AND SU PPLY I SSUES 
M EAN U NITS OF # of 

RESPONSE RESPONSE MEASURE RESP 
--------- --------- - - - - - - - - - - - - ---------- - - - - - - - - - -------- ----

e. Canada 
0.30 % or better 0.0 NA % 3 
0 .31  to 1 .00% 23.3 NA % 3 
1 . 1 0  to 2.00 % 63.3  NA % 3 
Above 2.00 % 1 3.3 NA % 3 

f. Other non-U .S .  Western Hemisphere 
0 .30 % or better 0.7 NA % 1 1  
0 .31  to 1 .00% 24.0 NA % 1 1  
1 . 1 0  to 2 .00 % 7.3 NA % 1 1  
Above 2 .00 % 68.0 NA % 1 1  

24. MOST LIKELY SULFUR CONTENT OF STATIONARY FUEL O IL --- 2000 
a. Northern Europe 

0.30 % or better 2.3 NA % 68 
0 .31  to 1 .00% 74. 1  NA % 68 
1 . 1 0  to 2 .00 % 9.9 NA % 68 
Above 2.00 % 1 3.8  NA % 68 

b. Mediterranean 
0.30 % or better 4.8 NA % 25 
0.31 to 1 .00% 64.4 NA % 25 
1 . 1 0  to 2.00 % 1 8 .9 NA % 25 
Above 2 .00 % 1 2 .0 NA % 25 

c .  M iddle East 
0.30 % or better 0.0 NA % ·  4 
0.31  to 1 .00% 0.0 NA % 4 

1 . 1 0  to 2 .00 % 21 .9 NA % 4 
Above 2.00 % 78. 1  NA % 4 

d.  Far East 
0 .30 % or better 35 .6 NA % 35 
0.31 to 1 .00% 36 .3 NA % 35 
1 . 1 0  to 2 .00 % 9.4 NA % 35 
Above 2 .00 % 1 8 .7 NA % 35 

e. Canada 
0.30 % or better 0.0 NA % 3 
0 .31  to 1 .00% 30.0 NA % 3 
1 . 1 0  to 2 .00 % 65.0 NA % 3 
Above 2 .00 % 5.0 NA % 3 

f . Other non-U .S .  Western Hemisphere 
0 .30 % or better 1 .3 NA % 1 0  
0 .31  to 1 .00% 44.9 NA % 1 0  
1 . 1 0  to 2 .00 % 1 4.6 NA % 1 0  
Above 2 .00 % 39. 1  NA % 1 0  

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSU ES 
M EAN UN ITS OF 

R ESPONSE R ESPONSE MEASURE 
========= ========= ======== 

25 . YEAR-ROUND OPERATING MODE FOR FUELS PRODUCTION --- 1 989 
a. Northern Europe 
Motor Gasoline Production 

Maximum 5 1 .3 NA % 
I ntermediate 48.7 NA % 
Min imum 0.0 NA % 

Naphtha Production 
Maximum 2.2 NA % 
I ntermediate 53.5 NA % 
Min imum 44.3 NA % 

Kerosene/M iddle Disti l late Production 
Maximum 28.5 NA % 
I ntermediate 71 .5 NA % 
M i n i m u m  0.0 NA % 

Residual Fuel  Oi l  Production 
Maximum 2.2 NA % 
I ntermediate 2. 1 NA % 
M 1 m m u m  95.7 NA % 

b. Mediterranean 
Motor Gasoline Production 

Max1mum 42. 1  N A  % 
I n termediate 57.9 NA % 

M1n 1mum 0.0 NA % 
Naphtha Product1on 

M ax a m u m  0.0 NA % 
I ntermed iate 57.9 NA % 

Mm1mum 42. 1  NA % 
Kerosen e!M 1ddle Distil late Production 

Max1mum 50.2 NA % 
I ntermediate 49.8 NA % 

M1mmum 0.0 NA % 

Res1dual Fuel  Oi l  Production 
Max1mum 0.0 NA % 
I ntermediate 0.0 NA % 

Minimum 1 00.0 NA % 

c.  Midd le  East 
M otor Gasoline Production 

Maximum 64.8 NA % 
I ntermediate 35.2 NA % 

Minimum 0.0 NA % 
Naphtha Production 

Maximum * NA % 
I ntermediate NA % 
Min imum * NA % 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVE R AGE 

# of 
RESP 

- -- - -

52 
52 
52 

52 
52 
52 

52 
52 
52 

52 
52 
52 

1 0  
1 0  
1 0  

1 0  
1 0  
1 0  

1 0  
1 0  
1 0  

1 0  
1 0  
1 0  

4 
4 
4 

* 

* 
* 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSUES 
M EAN UNITS OF # of 

RESPONSE RESPONSE MEASURE RESP 
========= - - - ------ ------ ---------- --- -------- ----

Kerosene/Middle Disti l late Production 
Maximum * NA % * 

I ntermediate * NA % * 

Minimum * NA % * 

Residual Fuel Oil Production 
Maximum 0.0 NA % 1 5  
I ntermediate 0.0 NA % 1 5  
Minimum 1 00.0 NA % 1 5 

d.  Far East 
Motor Gasoline Production 

Maximum 47.4 NA % 1 8  
I ntermediate 44. 1 NA % 1 8  
Minimum 8.5 NA % 1 8  

Naphtha Production 
Maximum 0.0 NA % 1 2  
I ntermediate 60.0 NA % 1 2  
Minimum 40.0 NA % 1 2  

Kerosene/Middle Disti l late Production 
Maximum 92.8 NA % 1 9  
I ntermediate 7.2 NA % 1 9  
Minimum 0.0 NA % 1 9  

Residual Fuel Oi l  Production 
Maximum 1 1 .2 NA % 1 5  
I ntermediate 8.9  NA % 1 5  
Minimum 79.9 NA % 1 5  

e.  Canada 
Motor Gasol ine Production 

Maximum * NA % * 

I ntermediate * NA % * 

Minimum * NA % * 

Naphtha Production 
Maximum · * NA % * 

I ntermediate * NA % * 

Minimum * NA % * 

Kerosene/Middle Disti l late Production 
Maximum * · NA % * 

I ntermediate * NA % * 

Minimum * NA % * 

Residual Fuel Oil Production 
Maximum * NA % * 

I ntermediate * NA % * 

Minimum * NA % * 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 
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SECTION X 

FOREIGN REF INERY AND S U PPLY ISSUES 
MEAN U N ITS OF 

RESPONSE R ESPONS E  M EASURE 

f. Other Non-US Western Hemisphere 
Motor Gasoline Production 

Maximum 
Intermediate 
Minimum 

Naphtha Production 
Maximum 
Intermediate 
Minimum 

Kerosene/Middle Disti l late Production 
Maximum 
Intermediate 
Minimum 

Residual Fue l  Oi l  Production 
Maximum 
Intermediate 
Minimum 

= = = ====== ========= 

1 9.4 NA 
80.6  NA 

0 .0  NA 

22.2 NA 
47.2 NA 
30.6 NA 

53.3  NA 
46.7 NA 

0 .0 NA 

0.0 NA 
58 .0  NA 
42.0  NA 

26. CRUDE I N PUT CHARACTERISTICS -- 1 989 
a. Northern Europe 

Crude inputs 6,626 NA 
Average Gravity 36.0  NA 
Average Sulfu r 0.89 NA 
Percent Residual >345 32 .4 NA 

b.  Medite rranean 
Crude inputs 2 ,847 NA 
Average G ravity 34.3 NA 
Average Sulfur 1 .24 NA 
Percent Residual >345 34.8 NA 

c. Middle East 
Crude inputs 1 ,668 NA 
Average Gravity NA 
Average Sulfu r * NA 
Percent Residual >345 * NA 

d .  Far East 
Crude inputs 9 ,782 NA 
Average Gravity 34. 1 NA 
Average Su lfu r 1 . 1 7  NA 
Percent Residual >345 35 .5 NA 

NA = NOT APPLICABLE 
* DATA WITHHELD,  TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 

- - - - - - - -- - - -- - - -

% 
% 
% 

% 
% 
% 

% 
% 
% 

% 
% 
% 

MB/CD 
deg API 

% wt 
0/o 

MB/CD 
deg API 

% wt 
% 

MB/CD 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSUES 
MEAN U N ITS OF # of 

RESPONSE R ESPONSE M EASURE RESP 
---- - - - - - --- - - - - - - - - - ----- -------------- - - - - - - - - - - - - - - - - -----

e .  Canada 
Crude inputs 1 ,538 N A  MB/CD 3 
Average G ravity * NA deg API * 

Average Sulfur * NA % wt * 

Percent Residual >345 * NA % * 

f. Other Non-US Western Hemisphere 
Crude inputs 3,751 NA MB/CD 1 0  
Average G ravity 3 1 .0 NA deg API 4 
Average Sulfur 1 .59 NA % wt 4 
Percent Residual  >345 40.8 NA % 6 

27. C LEAN PRODUCT CAPABI LITY --- 1 989 
a. Products Manufactu red - - 1 989 · 

C lean Products 
Northe rn Europe 4 ,91 1 . 1 NA MB/CD 36 
Medite rranean 1 ,785.4 NA MB/CD 1 4  
Middle East 1 , 1 1 6.2 NA MB/CD 6 
Far East 5 ,900.4 NA MB/CD 35 
Canada 1 , 1 80.0 NA M B/CD 3 
Othe r Western Hemisphere 1 ,8 1 0.8 NA MB/CD 7 

Resdiual Fue l  OiVBunkers 
Northern Europe 1 ,043. 1 NA MB/CD 36 
Medi terranean 7,782.4 NA MB/CD 1 4  
Middle East 564.5 NA MB/CD 6 
Far  East 1 ,778.0 NA MB/CD 35 
Canada 1 50.0 NA MB/CD 3 
Other Western Hemisphere 604.7 NA ·MB/CD 7 

b .  Make Additona l  Clean Without Making Residual i n  1 989? 
Percent "YES" 

Northern Europe 0.0 NA MB/CD 37 
Medite rranean 8 .9 NA MB/CD 1 4  
Midd le East 29.6 NA MB/CD 4 
Far East 27.3 NA MB/CD 32 
Canada * NA MB/CD * 

Other Western Hemisphere 1 1 . 1  NA MB/CD 7 
NA = NOT APPLICABLE 
* DATA WITH HELD, TOO FEW RESPONSES TO REPORT 
** POOL AVERAGE 
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SECTI ON X 

FOREIGN REF I N ERY AND SU PPLY ISSUES 
MEAN UN ITS OF 

RESPONSE RESPONSE MEASURE 
- - - - - - - - - - - - - ---- ---- - - - - - - - - - - -- - - -

c. Additional Clean Products Made Before Limited By Lack of 
Residual Fuel Outlet in 1 989? 

Motor Gasol ine 
Northern Europe 0 .0 NA 
Mediterranean 0 .0  NA 
Middle East 0 .0  NA 
Far East 1 42.5 NA 
Canada 0 .0 NA 
Other  Western Hemisphe re * NA 

M iddle Disti l lates 
Northern Europe 0 .0  NA 
Mediterranean * NA 
Middle East 0 .0  N A  
Far East * NA 
Canada 0 .0  N A  
Other  Western Hemisphere * NA 

28 . POTENTIAL FOR PRODUCT EXPORTS TO THE U .S .  -- 1 995 
a. Northern Europe 

Un leaded Gasol ine (87) 1 00 .0  NA 
RFG 66.7 NA 
Diesel (<0.05% S)  83 .3 NA 

b . Mediterranean 
Un leaded Gasol ine (87) 1 00 .0  NA 
RFG 66.7 NA 
Diesel (<0.05% S)  1 00 .0  NA 

c. Middle East 
Unleaded Gasol i ne (87) 1 00 . 0  NA 
R FG 1 00 .0  NA 
Diesel (<0.05% S)  1 00 .0  N A  

d .  Far  East 
Unleaded Gasoli ne (87) 66.7 NA 
RFG 33. 3  N A  
Diesel ( <0.05% S) 22 . 2  N A  

e .  Canada 
Unleaded Gasoline (87) 60. 0  N A  
RFG 40 .0 NA 
Diesel (<0.05% S)  0 .0  NA 

NA = NOT APPLICABLE 
* DATA WITHH ELD, TOO F EW RESPONSES TO REPORT 
**  POOL AVERAGE 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSUES 
MEAN UN ITS OF # of 

RESPONSE RESPONSE MEASURE RESP 
-- --- - - - - - - - -- - - - - - - -- - - - ------ - - - - - - - - - - - - - - - - - - - - - -----

f. Other Non-US Western Hemisphere 
Unleaded Gasoli ne (87) 1 00.0 NA % 1 5  
RFG 1 00.0 NA % 1 5  
Diesel (<0.05% S) 50.0 NA % 1 5  

29. PERCEIVED FINANCIAL IMPACT OF REGULATORY REQU IREMENTS --- 1 995 
Northern Europe 
1 995 
a. Refinery Air Emission Reductions 

No Impact 8 .0 NA % 25 
Small impact 28.0 NA % 25 
Moderate Impact 44.0 NA % 25 
Large impact 20.0 NA % 25 

b. Water/Effluent Quality Improvement 
No Impact 4.5 NA % 22 
Small impact 22.7 NA % 22 
Moderate Impact 68.2 NA % 22 
Large impact 4.5 NA % 22 

c.  Solid Waste Treatment Recycling/Disposal 
No Impact 4.3 NA % 23 
Small impact 34.8 NA % 23 
Moderate Impact 43.5 NA % 23 
Large impact 4 .3 NA % 23 

d.  Process Safety-Related Equipment 
No Impact 0.0 NA % 23 
Small impact 60.9 NA % 23 
Moderate Impact 34.8 NA % 23 
Large impact 0.0 NA % 23 

e.  More Restrictive Product Specs 
No Impact 0.0 NA % 24 
Small impact 0.0 NA % 24 
Moderate I mpact 37.5 NA % 24 
Large impact 62 .5 NA % 24 

2000 
f. ·Refinery Air Emission Reductions 

No . lmpact 0.0 NA % 24 
Small impact 1 2 .5 NA % 24 
Moderate I mpact 33.3 NA % 24 
Large impact 54.2 NA % 24 

g .  Water/Effluent Quality Improvement 
No Impact 0.0 NA % 23 
Small impact 26. 1 NA % 23 
Moderate Impact 65.2 NA % 23 
Large impact 8.7 NA % 23 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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SECTION X 

FOREIGN REFI N E RY AND SUPPLY ISSUES 
MEAN UN ITS OF # of 

RESPONSE R ES PONSE M EASU RE RESP 
---- - - - - - - - - - - - --- - - - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -

h . Sol id Waste Treatment Recycl ing/Disposal 
No I mpact 0 .0  NA 0/o 23 
Smal l impact 34.8 NA % 23 
Moderate Impact 39 . 1 NA % 23 
Large impact 8 .7  NA % 23 

i .  Process Safety-Related Equ ipment 
No I mpact 0 . 0  NA % 23 
Smal l impact 56.5 NA % 23 
Moderate Impact 39. 1  NA % 23 
Large impact 0 .0  NA % 23 

j .  More Rest rictive Product Specs 
No I mpact 0 .0 NA % 23 
Small impact 0 .0  NA % 23 
Moderate Impact 1 7.4  NA % 23 
Large impact 82.6  NA % 23 

Mediterranean 
1995 
a. Refinery Air  Emission Reductions 

No I mpact 20 .0 NA % 5 
Smal l impact 20 .0  NA % 5 
Moderate I mpact 40.0  NA % 5 
Large impact 20.0  NA % 5 

b .  Water/Effluent Quality Improvement 
No I mpact 0 .0  NA % 5 
Smal l impact 20 .0 NA % 5 
Moderate Impact 60. 0  N A  % 5 
Large impact 0 .0  NA % 5 

c. Sol id Waste Treatment Recyc l ing/Disposal 
No I mpact 0 .0  NA % 5 
Small impact 40.0  NA % 5 
Moderate Impact 40.0  NA % 5 
Large impact 0 .0  NA % 5 

d.  Process Safety-Related Equipment 
No I mpact 0 .0  NA % 5 
Small impact 80.0 NA % 5 
Moderate Impact 20.0 NA % 5 
Large impact 0 .0  NA % 5 

e.  More Restrictive Product Specs 
No I mpact 0 .0  NA % 5 
Small impact 0 .0  NA 0/o 5 
Moderate Impact 80 .0 NA 0/o 5 
Large impact 20 .0 NA % 5 

NA = NOT APPLICABLE 
* DATA WIT H HELD, TOO FEW RESPONSES TO REPORT 
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SECTION X 

FOREIGN REFINERY AND SUPPLY ISSUES 
UNITS OF # of 

RESPONSE MEAS U RE R ESP 
__ _a 

2000 
f. Refinery Air Emission Reductions 

No Impact 0.0 % 5 
Small impact 0.0 % 5 
Moderate Impact 20.0 % 5 
Large impact 80.0 % 5 

g.  Water/Effluent Quality Improvement 
No Impact 0 .0 % 5 
Small impact 20.0 % 5 
Moderate Impact 80.0 % 5 
Large impact 0 .0 % 5 

h .  Solid Waste Treatment Recycling/Disposal 
No Impact 0.0 % 5 
Small impact 20.0 % 5 
Moderate Impact 60.0 % 5 
Large impact 0.0 % 5 

i .  Process Safety-Related Equipment 
No Impact 0.0 % 5 
Small impact 40.0 % 5 
Moderate Impact 60.0 % 5 
Large impact 0 .0 % 5 

j .  More Restrictive Product Specs 
No Impact 0.0 % 5 
Small impact 0.0 % 5 
Moderate Impact 20.0 % 5 
Large impact 80.0 % 5 

Middle East 
1 995 
a .  Refinery Air Emission Reductions • % • 

b . Water/Effluent Quality Improvement • % • 

c .  Solid Waste Treatment Recycling/Disposal • % • 

d .  Process Safety-Related Equipment • % • 

e .  More Restrictive Product Specs • % • 

2000 
f .  Refinery Air Emission Reductions • % • 

g.  Water/Effluent Quality Improvement • % • 

h .  Solid Waste Treatment Recycling/Disposal • % • 

i .  Process Safety-Related Equipment • % • 

j . More Restrictive Product Specs • % • 

Far East 
1 995 
a. Refinery Air Emission Reductions 

No Impact 0.0 % 24 
Small impact 29.2 % 24 
Moderate Impact 37.5 % 24 
Large impact 29.2 % 24 

NA = NOT APPLICABLE 
• DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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SECTION X 

FOREIGN REFIN ERY AN D SU PPLY ISSU ES 
MEAN U N ITS OF # of 

R ESPONSE RESPONSE M EASURE RESP 
=== = ===== ========= ======== - - - - -

b. Water/Effluent Quality Improvement 
No Impact 0 .0 NA % 24 
Small impact 45 .8 NA % 24 
Moderate Impact 41 .7 NA % 24 
Large impact 8.3 NA % 24 

c .  Solid Waste Treatment Recycling/Disposal 
No Impact 0 .0 NA % 24 
Small impact 33.3 NA % 24 
Moderate Impact 50.0 NA % 24 
Large impact 1 2.5 NA % 24 

d .  Process Safety-Related Equipment 
No Impact 0.0 NA % 24 
Small impact 50.0 NA % 24 
Moderate Impact 41 .7 NA % 24 
Large impact 4.2 NA % 24 

e .  More Restrictive Product Specs 
No Impact 0 .0  NA % 24 
Smal l impact 1 2 .5 NA % 24 
Moderate Impact 33.3 NA % 24 
Large impact 45.8 NA % 24 

2000 
f. Refinery Air Emission Reductions 

No Impact 0.0 NA % 24 
Smal l impact 1 6.7 NA % 24 
Moderate Impact 37 .5 NA % 24 
Large impact 41 .7 NA % 24 

g .  Water/Effluent Quality Improvement 
No Impact 0 .0 NA % 24 
Smal l impact 33.3 NA % 24 
Moderate Impact 41 .7 NA % 24 
Large impact 20 .8 NA % 24 

h .  Solid Waste Treatment Recycling/Disposal 
No Impact 0.0 NA % 24 
Small impact 2 .0 NA % 24 
Moderate Impact 33.3 NA % 24 
Large impact 37.5  NA % 24 

i .  Process Safety-Related Equipment 
No Impact 0.0 NA % 24 
Smal l impact 45.8 NA % 24 
Moderate Impact 45.8  NA % 24 
Large impact 4.2 NA % 24 

j .  More Restrictive Product Specs 
No Impact 0 .0 NA % 24 
Small impact 4.2 NA % 24 
Moderate Impact 25.0 NA % 24 
Large impact 62.5 NA % 24 

NA = NOT APPLICABLE 
* DATA WITHH ELD, TOO FEW RESPONSES TO REPORT 
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SECTION X 

FOREIGN REFINERY AND SU PPLY ISSU ES 
UNITS OF # of 

RESPONSE MEASURE RESP 

Canada 
1 995 
a. Refinery Air Emission Reductions * % * 

b. Water/Effluent Quality Improvement * % * 

c. Solid Waste Treatment Recycling/Disposal * % * 

d. Process Safety-Related Equipment * % * 

e. More Restrictive Product Specs * % * 

2000 
f. Refinery Air Emission Reductions * % * 

g. Water/Effluent Quality Improvement * % * 

h.  Solid Waste Treatment Recycling/Disposal * % * 

i .  Process Safety-Related Equipment * % * 

j . More Restrictive Product Specs * % * 

Other Non-U.S. Western Hemisphere 
1 995 
a. Refinery Air Emission Reductions 

No Impact 0.0 % 8 
Small impact 37.5 % 8 
Moderate Impact 1 2.5 % 8 
Large impact 50.0 % 8 

b. Water/Effluent Quality Improvement 
No Impact 0.0 % 8 
Small impact 0.0 % 8 
Moderate Impact 37.5 % 8 
Large impact 62.5 % 8 

c.  Solid Waste Treatment Recycling/Disposal 
No Impact 0.0 % 8 
Small impact 37 .5 % 8 
Moderate Impact 62.5 % 8 
Large impact 0.0 % 8 

d. Process Safety-Related Equipment 
No Impact 0.0 % 8 
Small impact 1 2.5 % 8 
Moderate Impact 62.5 % 8 
Large impact 25.0 % 8 

e.  More Restrictive Product Specs 
No Impact 0.0 % 8 
Small impact 0.0 % 8 
Moderate Impact 75.0 % 8 
Large impact 25.0 % 8 

2000 
f. Refinery Air Emission Reductions 

No Impact 0.0 % 8 
Small impact 25.0 % 8 
Moderate Impact 1 2.5 % 8 
Large impact 62.5 % 8 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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SECTION X 

FOR EIGN REF INERY AND SU PPLY ISSUES 
MEAN U N ITS OF # of 

RESPONSE RESPONSE M EASURE RESP 
- - - - - - - - - - - - - - - - - - - - - - - - - - -----
- - - - - - - - - - - - - - - - - - - - - -- - - - -----

g. Water/Effluent Quality Improvement 
No Impact 0 .0 NA % 8 
Small impact 0 .0 NA % 8 
Moderate I mpact 37.5 NA % 8 
Large impact 62.5 NA % 8 

h . Solid Waste Treatment Recycl ing/Disposal 
No Impact 0 .0 NA % 8 
Small impact 25 .0 NA % 8 
Moderate I mpact 1 2 .5 NA % 8 
Large impact 62 .5 NA % 8 

i .  Process Safety-Related Equipment 
No Impact 0 .0 NA % 8 
Small impact 0 .0 NA % 8 
Moderate I mpact 62.5 NA % 8 
Large impact 37.5 NA % 8 

j .  More Restrictive Product Specs 
No Impact 0 .0 NA % 8 
Small impact 0 .0 NA % 8 
Moderate I mpact 0 .0 NA % 8 
Large impact 1 00 .0 NA % 8 

NA = NOT APPLICABLE 
* DATA WITHHELD, TOO FEW RESPONSES TO REPORT 
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